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CLAIMS 



[Claim(s)] 

[Claim 1] The diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitation coil 
attached in said diaphragm through the bobbin, said excitation coil ~ electromagnetism — with the magnetic circuit 
which gives driving force, and the inertial load which has predetermined mass When the compliance prepared between 
said diaphragms and said inertial loads is provided and the AC signal of a frequency lower than speech fi-equency is 
impressed to said excitation coil, The shaker characterized by said diaphragm vibrating by said compliance and making i1 
pronounce when said inertial load and said diaphragm vibrate to one and the signal of a speech frequency band is 
impressed to said excitation coil. 

[Claim 2] Said compliance is a shaker according to claim 1 characterized by being the spring connected to said 
diaphragm and said inertial load. 

[Claim 3] The 1st diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitation 
coil attached in said 1 st diaphragm through the bobbin, said excitation coil — electromagnetism — with the magnetic 
circuit which gives driving force, and the 2nd diaphragm which is held free [ vibration ] to the frame which supports said: 
1st diaphragm, and has a resonant frequency lower than said 1st diaphragm When the compliance prepared between said 
1st diaphragm and said 2nd diaphragm is provided and the AC signal of a frequency lower than speech frequency is 
impressed to said excitation coil, The shaker characterized by said 1st diaphragm vibrating by said compliance, and 
making it pronounce when said the 1st diaphragm and said 2nd diaphragm vibrate to one and the signal of a speech 
frequency band is impressed to said excitation coil. 

[Claim 4] Said compliance is a shaker according to claim 3 characterized by being the air chamber sealed with said the 
1st diaphragm, said 2nd diaphragm, and said frame. 

[Claim 5] The diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitation coil 
attached in said diaphragm through the bobbin, said excitation coil — electromagnetism — with the magnetic circuit 
which gives driving force, and the inertial load which has predetermined mass With the mechanical transformer which 
changes the mass of said inertial load through vibration system, and the compliance prepared between said diaphragms 
the primary said mechanical transformer side When it provides and the AC signal of a fi-equency lower than speech 
frequency is impressed to said excitation coil. The shaker characterized by said diaphragm vibrating by said compliance 
and making it pronounce when said inertial load and said diaphragm vibrate to one and the signal of a speech frequency 
band is impressed to said excitation coil. 

[Claim 6] Said compliance is a shaker according to claim 5 characterized by being said spring connected with the 
diaphragm at the primary said mechanical transformer side. 

[Claim 7] Said mechanical transformer is a shaker according to claim 5 characterized by being the lever which has the 
supporting point in the frame which said compliance is attached in an end, and said inertial load is attached in the other 
end, and supports said 1st diaphragm. 

[Claim 8] The 1st diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitation 
coil attached in said 1st diaphragm through the bobbin, said excitation coil — electromagnetism ~ it being held free 
[ vibration ] to the magnetic circuit which gives driving force, and the frame which supports said 1st diaphragm, and with 
the 2nd diaphragm with an effective area smaller than said 1st diaphragm When the compHance prepared between said 
1st diaphragm and said 2nd diaphragm is provided and the AC signal of a frequency lower than speech frequency is 
impressed to said excitation coil. The shaker characterized by said 1 st diaphragm vibrating by said compliance, and 
making it pronounce when said the 1st diaphragm and said 2nd diaphragm vibrate to one and the signal of a speech 
frequency band is impressed to said excitation coil. 

[Claim 9] Said compliance is a shaker according to claim 8 characterized by being the air chamber sealed with said the 
1st diaphragm, said 2nd diaphragm, and said frame. 
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[Claim 10] Said 2nd diaphragm is a shaker according to claim 9 characterized by being what constitutes the acoustical 
transformer which increases the oscillating load of said 1st diaphragm through said air chamber. 

[Claim 11] The 1st diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitatior 
coil attached in said 1st diaphragm through the bobbin, said excitation coil — electromagnetism — it being held free 
[ vibration ] to the magnetic circuit which gives driving force, and the frame which supports said 1 st diaphragm, and with 
the 2nd diaphragm with an effective area smaller than said 1st diaphragm With the compliance prepared between said 1st 
diaphragm and said 2nd diaphragm When the mass of the inertial load which has predetermined mass, and said inertial 
load is changed through vibration system, the mechanical transformer which gives a conversion load to said 2nd 
diaphragm is provided and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil. 
The shaker characterized by said 1st diaphragm vibrating by said compliance, and making it pronounce when said the 1st 
diaphragm and said 2nd diaphragm vibrate to one and the signal of a speech frequency band is impressed to said 
excitation coil. 

[Claim 12] Said comphance is a shaker according to claim 1 1 characterized by being the air chamber sealed with said the 
1st diaphragm, said 2nd diaphragm, and said frame. 

[Claim 13] Said mechanical transformer is a shaker according to claim 1 1 characterized by being the lever which has the 
supporting point in the frame which said compliance is attached in an end, and said inertial load is attached in the other 
end, and supports said 1st diaphragm. 

[Claim 14] The 1st diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitatior 
coil attached in said 1st diaphragm through the bobbin, said excitation coil — electromagnetism — it being held free 
[ vibration ] to the magnetic circuit which gives driving force, and the frame which supports said 1 st diaphragm, and with 
the 2nd diaphragm with an effective area smaller than said 1st diaphragm The 1st air chamber which was prepared 
between said 1 st diaphragm and said 2nd diaphragm, and was sealed. When input the aerial vibration generated in said 
1st air chamber, it is made to pile up, the 2nd air chamber which makes aerial vibration output outside through tubing is 
provided and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil. The shaker 
characterized by said 1st diaphragm vibrating by said compliance, and making it pronounce when said the 1st diaphragm 
and said 2nd diaphragm vibrate to one and the signal of a speech frequency band is impressed to said excitation coil. 
[Claim 15] Excitation equipment characterized by providing the electrical signal generator which inputs into said shaker 
an electrical signal with the predetermined frequency bandwidth which contains the resonance frequency of vibration at 
least as a shaker according to claim 1 to 14, 

[Claim 16] Excitation equipment characterized by providing a shaker according to claim 1 to 14 and the electrical signal- 
generator which inputs into said shaker the electrical signal which carries out the sweep of the frequency in time 
including the resonance frequency of vibration at least. 

[Claim 17] Said electrical signal generator is excitation equipment according to claim 16 characterized by being what 
generates the sinusoidal signal from which a frequency changes with sweeps. 

[Claim 18] Said electrical signal generator is excitation equipment according to claim 16 characterized by being what 
generates the square wave signal from which a frequency changes with sweeps. 

[Claim 19] Excitation equipment according to claim 18 characterized by preparing the low pass filter which makes a 
frequency lower than the speech frequency reproduced to the output side of said electrical signal generator cut-off 
frequency. 

[Claim 20] Said excitation coil is a shaker of seven claims 1, 2, 5, and 6 and given in any 1 term characterized by driving 
with the excitation signal of the predetermined bandwidth containing the resonance frequency of said inertial load. 
[Claim 21] Said excitation coil is a shaker of 8-14 claims 3 and 4 and given in any 1 term characterized by driving with 
the excitation signal of the predetermined bandwidth containing the resonance frequency of said 2nd diaphragm. 
[Claim 22] Said excitation coil is a shaker of seven claims 1, 2, 5, and 6 and given in any 1 term characterized by driving 
with the excitation signal by which a sweep is carried out in the predetermined range containing the resonance frequency 
of said inertial load. 

[Claim 23] Said excitation coil is a shaker of 8-14 claims 3 and 4 and given in any 1 term characterized by driving with 
the excitation signal by which a sweep is carried out in the predetermined range containing the resonance frequency of 
said 2nd diaphragm. 

[Claim 24] Claims 1-14, personal digital assistant equipment characterized by providing the shaker of 20-23 given in an> 
1 term. 

[Claim 25] Personal digital assistant equipment characterized by providing the excitation equipment of claim 15-19 givei 
in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the personal digital assistant equipment furnished with the shaker, 

the excitation equipment and the shaker, or excitation equipment which has a pronunciation function. 

[0002] 

[Description of the Prior Art] An example of the conventional electrodynamic type shaker is explained. Drawing 14 
is the sectional view showing the structure of the conventional electrodynamic type shaker, and is constituted 
including a housing 101, a magnetic circuit 102, the excitation coil 103, an absorber 104, and the voice coil bobbin 
105. A housing 101 is the housing of the shaker itself, and a housing which became personal digital assistant 
equipment in common. Monotonous section 101a is formed in some housings 101. The time volume of the lower 
limit section is carried out with the excitation coil 103, and the voice coil bobbin 105 is in the condition that the upper 
limit section fixed to oscillating section 101a of a housing. 

[0003] In the electrodynamic type shaker of such a configuration, if the electrical signal of an alternating current is 
impressed to the excitation coil 103, electromagnetic force will occur between the excitation coil 103 and a magnetic 
circuit 102, and the voice coil bobbin 105 will vibrate to shaft orientations. The magnetic circuit 102 including the 
center pole and York is held free [ vibration ] with the housing 101 down side through the damper 104. For this 
reason, both a magnetic circuit 104 and the housing 101 vibrate mutually according to the reaction of electromagnetic 
force. Vibration of a housing 101 is transmitted [ shaker / of a through lever / electrodynamic type ] to the user who 
attached to the body in monotonous section 101a. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in such a conventional electrodynamic type shaker, since 
resonance sharpness is proportional to the mass of vibration system, in order to acquire the big force near resonance 
frequency, mass of a magnetic circuit 102 must be enlarged. When carried out like this, there was a fault that the 
weight of the whole shaker will become very big. 

[0005] Moreover, when mass of a magnetic circuit 102 was enlarged, there was a problem that the own vibration of a 
magnetic circuit becomes small, and were hard coming to generate a sound fi-om a magnetic circuit 102, and 
effectiveness worsened as the sounding body. 

[0006] By being made in view of such a conventional trouble, and minding compliance between the diaphragm of a 
**** conversion mold, and the load mass made to add to a diaphragm, on a low frequency, this invention is operated 
as a shaker and aims at realizing the shaker operated as the sounding body with a high frequency. Furthermore, by 
preparing a transformer, the weight on the appearance of load mass is reduced and it aims at suppressing the 
increment in weight of the whole shaker. 
[0007] 

[Means for Solving the Problem] In order to solve such a technical problem, invention of this application according 
to claim 1 The diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitation 
coil attached in said diaphragm through the bobbin, said excitation coil — electromagnetism - with the magnetic 
circuit which gives driving force, and the inertial load which has predetermined mass When the compliance prepared 
between said diaphragms and said inertial loads is provided and the AC signal of a frequency lower than speech 
frequency is impressed to said excitation coil, When said inertial load and said diaphragm vibrate to one and the 
signal of a speech frequency band is impressed to said excitation coil, it is characterized by said diaphragm vibrating 
by said compliance and making it pronounce, 

[0008] Moreover, in invention of this application according to claim 2, said compliance is characterized by being the 
spring connected to said diaphragm and said inertial load in a shaker according to claim 1 . 
[0009] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, an inertial load and a diaphragm vibrate to one. Reaction force arises on the frame which holds a 
magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. Moreover, when a 
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sound signal is impressed .to an e^jjicitation coil, only a diaphragm vibrates by compliance and voice is emitted outside. 
Therefore, both the functions of a shaker and the sounding body are attained by one equipment. 
[0010] Moreover, the 1st diaphragm to which invention of this application according to claim 3 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1st diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The 2nd diaphragm 
which is held free [ vibration ] to the frame which supports said 1 st diaphragm, and has a resonant frequency lower 
than said 1st diaphragm, When the compliance prepared between said 1st diaphragm and said 2nd diaphragm is 
provided and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil. When 
said the 1st diaphragm and said 2nd diaphragm vibrate to one and the signal of a speech frequency band is impressed 
to said excitation coil, it is characterized by said 1st diaphragm vibrating by said compliance, and making it 
pronounce. 

[001 1] Moreover, in invention of this application according to claim 4, said compliance is characterized by being the 
air chamber sealed with said the 1st diaphragm, said 2nd diaphragm, and said frame in a shaker according to claim 3. 
[0012] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1st diaphragm and 2nd diaphragm vibrate to one. Reaction force arises on the frame which holds a 
magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. When a sound signal is 
impressed to an excitation coil, only said 1st diaphragm vibrates by said compliance, and voice is emitted outside. 
Therefore, both the functions of a shaker and the sounding body are attained by one equipment. Local stress does not 
join the diaphragm of **** 1. 

[0013] Moreover, the diaphragm to which invention of this application according to claim 5 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The inertial load 
which has predetermined mass, and the mechanical transformer which changes the mass of said inertial load through 
vibration system, When the compliance prepared between said diaphragms the primary said mechanical transformer 
side is provided and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil, 
When said inertial load and said diaphragm vibrate to one and the signal of a speech frequency band is impressed to 
said excitation coil, it is characterized by said 1st diaphragm vibrating by said compliance, and making it pronounce. 
[0014] Moreover, in invention of this application according to claim 6, said compliance is characterized by being said 
spring connected with the diaphragm at the primary said mechanical transformer side in a shaker according to claim 
5. 

[0015] Moreover, in invention of this application according to claim 7, in a shaker according to claim 5, said 
compliance is attached in an end, said inertial load is attached in the other end, and said mechanical transformer is 
characterized by being the lever which has the supporting point in the frame which supports said 1st diaphragm. 
[0016] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, an inertial load and a diaphragm vibrate to one through a mechanical transformer. Reaction force 
arises on the frame which holds a magnetic circuit and this at this time, and this reaction force gets across to the 
vibrated body. When a sound signal is impressed to an excitation coil, only the 1 st diaphragm vibrates by compliance 
and voice is emitted outside. Therefore, both the ftinctions of a shaker and the sounding body are attained by one 
equipment. Moreover, the mass of an inertial load is smaller than the thing of claim 1 and two publications, and ends. 

[0017] Moreover, the 1st diaphragm to which invention of this application according to claim 8 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1st diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The 2nd diaphragm 
with an effective area it is held free [ vibration ] to the frame which supports said 1st diaphragm, and smaller than 
said 1st diaphragm. When the compliance prepared between said 1st diaphragm and said 2nd diaphragm is provided 
and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil. When said the 1st 
diaphragm and said 2nd diaphragm vibrate to one and the signal of a speech frequency band is impressed to said 
excitation coil, it is characterized by said 1st diaphragm vibrating by said comphance, and making it pronounce. 
[0018] Moreover, in invention of this application according to claim 9, said compliance is characterized by being the 
air chamber sealed with said the 1st diaphragm, said 2nd diaphragm, and said frame in a shaker according to claim 8. 
[0019] Moreover, in invention of this application according to claim 10, said 2nd diaphragm is characterized by 
constituting the acoustical transformer which increases the oscillating load of said 1st diaphragm through said air 
chamber in a shaker according to claim 8. 

[0020] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1st diaphragm and 2nd diaphragm vibrate to one through compliance. Reaction force arises on the 
frame which holds a magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. 
When a sound signal is impressed to an excitation coil, only the 1st diaphragm vibrates by comphance and voice is 
emitted outside. Therefore, both the functions of a shaker and the sounding body are attained by one equipment. The 
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diaphragm of **** 2 is good in sinall area, and local stress does not join the 1st diaphragm. 

[0021] Moreover, the 1st diaphragm to which invention of this application according to claim 11 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1st diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The 2nd diaphragm 
with an effective area it is held free [ vibration ] to the frame which supports said 1st diaphragm, and smaller than 
said 1st diaphragm. With the compliance prepared between said 1st diaphragm and said 2nd diaphragm When the 
mass of the inertial load which has predetermined mass, and said inertial load is changed through vibration system, 
the mechanical transformer which gives a conversion load to said 2nd diaphragm is provided and the AC signal of a 
frequency lower than speech frequency is impressed to said excitation coil. When said the 1st diaphragm and said 2nd 
diaphragm vibrate to one and the signal of a speech frequency band is impressed to said excitation coil, it is 
characterized by said 1st diaphragm vibrating by said compliance, and making it pronounce. 

[0022] Moreover, in invention of this application according to claim 12, said compliance is characterized by being the 
air chamber sealed with said the 1 st diaphragm, said 2nd diaphragm, and said frame in a shaker according to claim 
11. 

[0023] Moreover, in invention of this application according to claim 13, in a shaker according to claim 11, said 
compliance is attached in an end, said inertial load is attached in the other end, and said mechanical transformer is 
characterized by being the lever which has the supporting point in the frame which supports said 1st diaphragm. 
[0024] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1st diaphragm, 2nd diaphragm, and inertial load vibrate to one. Reaction force arises on the frame 
which holds a magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. When a 
sound signal is impressed to an excitation coil, only the 1st diaphragm vibrates by compliance and voice is emitted 
outside. Therefore, both the functions of a shaker and the sounding body are attained by one equipment. The 
diaphragm of **** 2 is good in small area, and local stress does not join the 1st diaphragm. The mass of an inertial 
load is still smaller than a thing according to claim 5 to 7, and ends. 

[0025] Moreover, the 1st diaphragm to which invention of this application according to claim 14 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1st diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The 2nd diaphragm 
with an effective area it is held free [ vibration ] to the frame which supports said 1st diaphragm, and smaller than 
said 1st diaphragm, The 1st air chamber which was prepared between said 1st diaphragm and said 2nd diaphragm, 
and was sealed. When input the aerial vibration generated in said 1st air chamber, it is made to pile up, the 2nd air 
chamber which makes aerial vibration output outside through tubing is provided and the AC signal of a frequency 
lower than speech frequency is impressed to said excitation coil, When said the 1 st diaphragm and said 2nd 
diaphragm vibrate to one and the signal of a speech frequency band is impressed to said excitation coil, it is 
characterized by said 1st diaphragm vibrating by said compliance, and making it pronounce. 
[0026] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1st diaphragm and 2nd diaphragm vibrate to one through compliance. Reaction force arises on the 
frame which holds a magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. 
When a sound signal is impressed to an excitation coil, only the 1st diaphragm vibrates by compliance. Since this 
sound pressure is outputted through tubing combined with the 2nd air chamber Sound pressure level increases more 
according to an acoustic resonance phenomenon.. Moreover, both the fiinctions of a shaker and the sounding body are 
attained by one equipment. The 2nd diaphragm is still better in small area, and local stress does not join the 1st 
diaphragm. 

[0027] Moreover, invention of this application according to claim 15 is characterized by providing the electrical 
signal generator which inputs into said shaker an electrical signal with the predetermined frequency bandwidth which 
contains the resonance frequency of vibration at least as a shaker according to claim 1 to 14. 

[0028] Moreover, invention of this application according to claim 16 is characterized by providing a shaker according 
to claim 1 to 14 and the electrical signal generator which inputs into said shaker the electrical signal which carries out 
the sweep of the frequency in time including the resonance frequency of vibration at least. 
[0029] Moreover, in invention of this application according to claim 17, said electrical signal generator is 
characterized by generating the sinusoidal signal from which a frequency changes with sweeps in excitation 
equipment according to claim 16. 

[0030] Moreover, in invention of this application according to claim 18, said electrical signal generator is 
characterized by generating the square wave signal from which a frequency changes with sweeps in excitation 
equipment according to claim 16. 

[0031] Moreover, invention of this application according to claim 19 is characterized by preparing the low pass filter 
which makes a frequency lower than the speech frequency reproduced to the output side of said electrical signal 
generator cut-off frequency in excitation equipment according to claim 18. 

[0032] Moreover, in invention of this application according to claim 20, said excitation coil is characterized by 
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driving with the excitation signal^of the predetermined bandwidth containing the resonance frequency of said inertial 
load in the shaker of claims 1, 2, 5, 6, and 7. 

[0033] Moreover, in invention of this application according to claim 21, said excitation coil is characterized by 
driving with the excitation signal of the predetermined bandwidth containing the resonance frequency of said 2nd 
diaphragm in the shaker of claims 3, 4, 8-14. 

[0034] Moreover, in invention of this application according to claim 22, said excitation coil is characterized by 
driving with the excitation signal by which a sweep is carried out in the predetermined range containing the 
resonance frequency of said inertial load in the shaker of claims 1, 2, 5, 6, and 7. 

[0035] Moreover, in invention of this application according to claim 23, said excitation coil is characterized by 
driving with the excitation signal by which a sweep is carried out in the predetermined range containing the 
resonance frequency of said 2nd diaphragm in the shaker of claims 3, 4, 8-14. 

[0036] Moreover, with the personal digital assistant equipment of this application according to claim 24, it is 
characterized by providing the shaker of 20-23 claims 1-14 and given in any 1 term. 

[0037] Moreover, with the personal digital assistant equipment of this application according to claim 25, it is 
characterized by providing the excitation equipment of claim 15-19 given in any 1 term. 

[0038] According to such a configuration, the resonance frequency in the excitation mode of a resonator varies, and 

even if it is, the 1st diaphragm, 2nd diaphragm, or inertial load resonates certainly. 

[0039] 

[Embodiment of the Invention] 

(Gestalt 1 of operation) It explains, referring to drawing 1 about the shaker in the gestalt 1 (the 1) of operation of this 
invention. Drawing 1 is the sectional view showing the structure of shaker lOA of the gestalt of this operation. This 
shaker lOA has structure which fixed on the vibrated body 1 1 which are some housings, has York 12, a magnet 13, a 
senter pole 14, and a frame 15 as a fixed part, and has the voice coil bobbin 16, the excitation coil 17, and the 
diaphragm 18 as moving part. 

[0040] York 1 2 was processed in the shape of a cup with the magnetic metal, and along with the medial axis, a disc- 
like magnet 13 and the disc-like center pole 14 carried out the laminating of it, and have fixed it. Here, a magnet 13 
and the center pole 14 have become in midair. The opening which the periphery section of the center pole 14 and the 
inner circumference section of York 12 form forms a magnetic gap, and the excitation coil 17 by which the time 
volume was carried out to the periphery section of the voice coil bobbin 16 is held in this magnetic gap. 
[0041] The periphery section is formed, the inner circumference section is really formed in the shape of a dome in the 
shape of a cone, and the diaphragm 18 is held free [ vibration ] through the edge 19 to the frame 15. If the center 
section of a diaphragm 18 is set to dome section 18a, the end of a spring 20 has fixed at the core of dome section 18a. 
And the load mass 21 is attached in the other end of a spring 20 as an inertial load. Furthermore, the voice coil bobbin 
16 pastes dome section 18a, and the voice coil bobbin 16 and a diaphragm 1 8 carry out a piston action to one. If load 
mass 21 is made into the mass of vibration system, a spring 20 will achieve the function of compliance. The spring 20 
in this case is used as the vine volume spring. 

[0042] The load mass 21 is plate-like and the path of air is secured spacing the periphery edge of a fi-ame 15, and 
predetermined. This path is an air duct by which the sound was made to be emitted to the exterior of shaker lOA, 
when sound pressure occurs by vibration of a diaphragm 18. 

[0043] Thus, actuation of shaker lOA of the gestalt 1 of the constituted operation is explained, if an electrical signal is 
impressed by the excitation coil 17 — electromagnetism — driving force occurs and the diaphragm 18 combined with 
the voice coil bobbin 16 carries out a piston action up and down, this time — electromagnetism — the reaction force of 
driving force arises and reaction force is transmitted to the magnetic-circuit section and the firame 1 5 which are a 
fixed part in proportion to the acceleration of the diaphragm 18 which is moving part. If the magnetic-circuit section 
which consists of York 12, a magnet 13, and a senter pole 14 vibrates according to this reaction force, that vibration 
will get across also to the vibrated body 11. 

[0044] The spring 20 which serves as compliance acts as a low pass filter to the load mass 2 1 . When the frequency of 
the electrical signal impressed to the excitation coil 17 is lower than a speech frequency band, a diaphragm 18 and the 
load mass 2 1 are united, and operate. For this reason, near the lowest resonance frequency of shaker 1 OA, resonance 
sharpness becomes large and the acceleration of a diaphragm 18 also becomes large. Therefore, since this reaction 
force becomes large, shaker 1 OA can vibrate the vibrated body 1 1 . 

[0045] When the frequency of the electrical signal impressed as compared with resonance fi-equency is high (speech 
frequency band used by telephone etc.), a diaphragm 18 and the load mass 21 are mechanically separated by the 
spring 20 which is a low pass filter. In this case, since vibrational energy is not transmitted to the load mass 21, a 
diaphragm 18 vibrates greatly. Sound pressure arises by vibration of this diaphragm 18, and that sound pressure is 
emitted to outer space from a path like an arrow head a. This condition is actuation as the so-called loudspeaker, and 
shaker lOA will operate as the sounding body with the usual speech frequency band. 

[0046] Next, it explains, referring to drawing 2 about the shaker in the gestalt 1 (the 2) of operation of this invention. 
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Drawing 2 is the sectional view s|iowing the structure of shaker lOB of the gestalt of this operation. In addition, at 
shaker lOA shown in drawing 1 , although the magnetic-circuit section is attached in the vibrated body 11, shaker 
lOB is attached in the sense to which the load mass 21 approaches the vibrated body 11 as shown in drawing 2 R> 2 
with the gestalt of this operation. Since each part which constitutes shaker lOB is the same as that of shaker lOA of 
drawing 1 , explanation of the same part is omitted. 

[0047] In this shaker lOB, 2nd path 15a is prepared in the side face of a frame 15. This path 15a is a hole which 
makes the sound pressure generated by vibration of a diaphragm 18 output outside. 

[0048] Actuation of the vibration to the signal of the low frequency in shaker lOB of such a configuration and 
generating of the sound in a speech frequency band is the same as that of shaker lOA of the structure shown in 
drawing 1 . That is, if the electrical signal of the frequency of speech frequency is impressed, it will operate as the 
sounding body and the sound will be emitted outside through path 15a. Moreover, if the electrical signal of a 
frequency lower than speech frequency is impressed, it will operate as a shaker. Moreover, if both electrical signals 
are impressed, it will operate to coincidence as a shaker and the sounding body. Thus, a usage can be chosen by the 
application, 

[0049] (Gestalt 2 of operation) It explains, referring to drawing 3 about the shaker in the gestalt 2 of the operation of 
this invention to a degree. Drawing 3 is the sectional view showing the structure of shaker IOC in the gestalt 2 of 
operation. In addition, in shaker IOC of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and a frame 15 as a fixed part, and to have the voice coil bobbin 16, 
the excitation coil 17, and the diaphragm 18 as moving part. 

[0050] If a diaphragm 18 is used as the 1st diaphragm, the 2nd diaphragm 22 is formed in the gestalt of this 
operation. A diaphragm 22 is a diaphragm which vibrates indirectly through the air of a vacant room C, when it is 
held by 2nd edge 22a free [ vibration ] to a frame 15 and a diaphragm 18 vibrates by low frequency. The vacant room 
C said the space surrounded by the side face of diaphragms 18 and 22 and a frame 15, and has achieved the function 
of compliance to the diaphragm 22. 

[0051] Path 15b is prepared in the pars basilaris ossis occipitalis of a frame 15. This path 15b is a hole which makes 
the sound pressure in the bottom space generated by vibration of a diaphragm 18 output outside. This shaker IOC is 
attached in the vibrated body 1 1 through the pars basilaris ossis occipitalis of York 12. 

[0052] Actuation of shaker IOC of such a configuration is explained, if an electrical signal is added to the excitation 
coil 17 ~ electromagnetism — driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 
carries out a piston action up and down. The air of the vacant room C which is compliance operates as an acoustical 
low pass filter to a diaphragm 22. When the frequency of an electrical signal is lower than speech frequency, a 
diaphragm 18 and the diaphragm 22 combined through the vacant room C are united, and vibrates. 
[0053] The frequency of an electrical signal is higher than this, and, in the case of a speech frequency band, it is 
acoustically separated by the air of the vacant room C a diaphragm 18 and whose diaphragm 22 are low pass fihers. 
Since the energy of a diaphragm 18 is not transmitted to a diaphragm 22 at this time, a diaphragm 18 vibrates greatly. 
The sound pressure generated with a diaphragm 18 at this time is emitted outside from path 15b like an arrow head b, 
and a sound gets across to people. Thus, with a speech frequency band, shaker IOC operates as the sounding body. 
[0054] Furthermore, with the gestalt of this operation, since a diaphragm 18 and a diaphragm 22 are combined 
through the air of a vacant room C, when the frequency of an electrical signal is low, the mass of a diaphragm 22 
joins homogeneity in the whole field of a diaphragm 18. For this reason, compared with the gestalt 1 of operation, the 
reinforcement of a diaphragm 18 may not be so strong. Therefore, the ingredient of a diaphragm 18 and the degree of 
freedom of selection of structure improve. 

[0055] (Gestalt 3 of operation) It explains, referring to drawing 4 about the shaker in the gestalt 3 of the operation of 
this invention to a degree. Drawing 4 is the sectional view showing the structure of shaker lOD in the gestalt 3 of 
operation. In addition, in shaker lOD of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and a frame 15 as a fixed part, and to have the voice coil bobbin 16, 
the excitation coil 17, and the diaphragm 18 as moving part. 

[0056] The end of a spring 20 is attached in dome section 18a of the diaphragm 18 in the gestalt of this operation. 
And the load mass 24 is attached in the other end of this spring 20 free [ vibration ] through the lever 23. Supporting- 
point 15c is formed in a part of edge of a frame 15 in the shape of knife edge. A lever 23 is a mechanical transformer 
which makes r2/rl a transformation ratio, when it is held by supporting-point 15c, die length from supporting-point 
15c to the attachment section of a spring 20 is set to rl and die length from supporting-point 15c to the attachment 
section of the load mass 24 is set to r2. The power point in this case is in the load mass 24 side, and point of 
application is in a spring 20 side. 

[0057] Actuation of shaker lOD of such a configuration is explained, if an electrical signal is added to the excitation 
coil 17 — electromagnetism — driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 
carries out a piston action up and down. If a lever 23 operates as a mechanical transformer and sets mass of the load 
mass 24 to m, 2 (r2/rl) xm will act as a load of a spring 20. 
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[0058] The spring 20 which serve.s as compHance operates as a low pass filter to a lever 23 and the load mass 24. 
When the frequency of an electrical signal is lower than speech frequency, it is combined with a diaphragm 1 8 
through a lever 23, and the load mass 24 vibrates to one. In this way, shaker lOD vibrates the vibrated body 1 1 . 
[0059] The frequency of an electrical signal is higher than this, and, in the case of a speech frequency band, a 
diaphragm 18 is mechanically separated to the load mass 24 by the spring 20 which is a low pass filter. In this case, 
since the energy of a diaphragm 1 8 is not transmitted to the load mass 24 through a lever 23 at this time, a diaphragm 
18 vibrates greatly. The sound pressure generated with a diaphragm 18 is emitted outside like an arrow head c. In this 
way, shaker lOD operates as the sounding body, 

[0060] Furthermore, with the gestalt of this operation, since the load mass 24 is combined with a spring 20 through a 
lever 23, mass m of the load mass 24 can be made small in inverse proportion to the square of a transformation ratio. 
For this reason, weight of shaker 1 OD can be made small. 

[0061] (Gestah 4 of operation) It explains, referring to drawing 5 about the shaker in the gestalt 4 of the operation of 
this invention to a degree. Drawing 5 is the sectional view showing the structure of shaker lOE in the gestalt 4 of 
operation. In addition, in shaker lOE of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and 1st frame 15A as a fixed part, and to have the voice coil bobbin 
16, the excitation coil 17, and the diaphragm 18 as moving part. 

[0062] In order to make shaker lOE of the gestalt of this operation open the air chamber of the tooth back of a 
diaphragm 18 for fi-ee passage with the exterior like the gestalt 2 of operation of drawing 3 , 15d of paths is 
established in the base of frame 15 A. On the other hand, unlike the gestalt 2 of operation, 2nd frame 15B is attached 
in the upper part of frame 15A. Cylinder-like x [ opening 15] are formed and, as for the Kaminaka center section of 
frame 15B, the 2nd diaphragm 25 is attached in this part free [ vibration ] through edge 25a. In this way, the vacant 
room C is formed of the space surrounded by the diaphragm 18, frame 15B, and the diaphragm 25. 
[0063] Thus, actuation of constituted shaker lOE is explained. Effective area of a diaphragm 18 is set to SI, area of a 
diaphragm 25 is set to S2, and mass is set to m. if an electrical signal is added to the excitation coil 17 ~ 
electromagnetism ~ driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 carries out a 
piston action up and down. An acoustical transformer can be constituted by making surface ratio (S1/S2) larger than 
1 . It is called the equivalence load which looked at the value and the multiplication value of the mass m of a 
diaphragm 25 which carried out the square of a sound transformation ratio, and a call and this ratio for this surface 
ratio from the diaphragm 18. 

[0064] The air of a vacant room C which serves as compliance acts as an acoustical low pass filter to a diaphragm 25. 
When the frequency of an electrical signal is lower than speech frequency, it combines with a diaphragm 18 through 
the air of a vacant room C, and a diaphragm 25 vibrates to one. In this case, shaker lOE can operate as a shaker 
literally, and can vibrate the vibrated body 1 1 . 

[0065] The frequency of an electrical signal is higher than this, and, in the case of a speech frequency band, it is 
acoustically separated by the air of the vacant room C a diaphragm 18 and whose diaphragm 25 are low pass filters. 
In this case, a diaphragm 18 vibrates greatly and the sound pressure generated fi"om this is emitted outside from 15d 
of paths like an arrow head d. At this time, shaker lOE operates as the sounding body. Moreover, a diaphragm 18 and 
a diaphragm 25 are [ as opposed to / since it is combined through the air of a vacant room C / a diaphragm 18 ] 2 xm 
equivalent (S1/S2). Mass is added. It becomes unnecessary for this reason, to strengthen reinforcement of a 
diaphragm 1 8 so much compared with shaker 1 OA of the gestalt 1 of operation. Therefore, the ingredient of a 
diaphragm 18 and the degree of freedom of selection of structure improve. 

[0066] Furthermore, with the gestalt of this operation, by giving predetermined surface ratio to a diaphragm 25 and a 
diaphragm 18, mass of a diaphragm 25 can be made small and weight of the whole shaker can be made small. 
Moreover, manufacture of a shaker becomes easy in order not to use the lever which is a mechanical transformer 
unlike shaker lOD of the gestalt 3 of operation. Moreover, since it is not necessary to prepare load mass outside, it 
can be said that it is advantageous to a miniaturization and the space factor at the time of attaching for the vibrated 
body 1 1 is good. 

[0067] (Gestalt 5 of operation) It explains, referring to drawing 6 about the shaker in the gestalt 5 of the operation of 
this invention to a degree. Drawing 6 is the sectional view showing the structure of shaker lOF in the gestalt 5 of 
operation. In addition, in shaker lOF of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and 1st frame 15A as a fixed part, and to have the voice coil bobbin 
16, the excitation coil 17, and the diaphragm 18 as moving part. 

[0068] Like [ shaker lOF of the gestalt of this operation ] the gestalt 4 of operation of drawing 5 , 15d of paths is 
established in the base of frame 15 A, and 2nd f^ame 15B is attached in the upper part of fi^ame 1 5 A. And cylinder- 
like X [ opening 15] are formed and, as for the Kaminaka center section of frame 15B, the 2nd diaphragm 25 is 
attached in this part free [ vibration ] through the damper. 

[0069] Moreover, like the gestalt 3 of operation of drawing 4 , knife-edge-like supporting-point 15y is formed in a 
part of upper limit of frame 15B, and the lever 26 is attached free [ rotation ] focusing on this supporting-point 15y. 
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The end of a lever 26 is cQmbine4 with a diaphragm 25 through a wire, and the load mass 27 is attached in the other 
end of a lever 26. Also in this case, a lever 26 acts as a mechanical transformer, a power point has it in the load mass 
27 side, and point of application is in a diaphragm 25 side. On the other hand, the vacant room C is formed of the 
space surrounded by the diaphragm 18, frame 15B, and the diaphragm 25. 

[0070] Thus, actuation of constituted shaker lOF is explained, if an electrical signal is added to the excitation coil 17 - 

- electromagnetism — driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 carries out a 
piston action up and down. A lever 26 operates as a mechanical transformer. When die length from supporting-point 
15y to the attachment section of a wire is set to rl and die length from supporting-point 15y to the attachment section 
of the load mass 27 is set to r2, the transformer which makes r2/rl a transformation ratio is constituted. And if mass 
of the load mass 27 is set to m, 2 (r2/rl) xm will act as a load of a diaphragm 25. 

[0071] Furthermore, by making surface ratio of a diaphragm 18 to a diaphragm 25 larger than 1, it operates as an 
acoustical transformer also in this part. The mass of a diaphragm 25 and the appearance mass by 2 (r2/rl) xm are 
added, and the multipHcation of the square of the above-mentioned sound transformation ratio is carried out. 
Comprehensive appearance mass, a call, and this value act this value on a diaphragm 18 through the air of a vacant 
room C. The air of the vacant room C which is compliance operates as an acoustical low pass filter. When the 
frequency of an electrical signal is lower than speech frequency, comprehensive appearance mass is combined with a 
diaphragm 18, and it vibrates to one. In this case, shaker lOF operate as a shaker literally, and vibrate the vibrated 
body 11. 

[0072] The frequency of an electrical signal is higher than this, and, in the case of a speech frequency band, it is 
acoustically separated by the air of the vacant room C a diaphragm 18 and whose comprehensive appearance mass 
are low pass filters. At this time, a diaphragm 18 vibrates greatly and the sound pressure generated from this is 
emitted outside from 15d of paths like an arrow head e. In this case, shaker lOF operate as the sounding body. In 
order to be combined through the air of a vacant room C and for comprehensive appearance mass to join 
homogeneity on the whole top face of a diaphragm 18, it becomes unnecessary moreover, for a diaphragm 18 and a 
diaphragm 25 to take especially the reinforcement of a diaphragm 18 into consideration. Therefore, the ingredient of 
a diaphragm 1 8 and the degree of freedom of selection of structure improve. Moreover, mass of the whole shaker can 
be made small using the sound transformation ratio by the diaphragm 15 and the diaphragm 18. 
[0073] Furthermore, in shaker lOF of the gestalt of this operation, two, the mechanical transformer which combines 
the load mass 27 using a lever 26, and the acoustical transformer which consists of surface ratio of a diaphragm 18 
and a diaphragm 25, are used. For this reason, total mass of a diaphragm 25 can be made still lighter. Therefore, it can 
be made still lighter than the thing of the gestalt 4 of operation of the weight of the whole shaker. 
[0074] (Gestalt 6 of operation) It explains, referring to drawing 7 about the shaker in the gestalt 6 of the operation of 
this invention to a degree. Drawing 7 is the sectional view showing the structure of shaker lOG in the gestalt 6 of 
operation. In addition, in shaker lOG of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and 1st frame 15A as a fixed part, and to have the voice coil bobbin 
16, the excitation coil 17, and the diaphragm 18 as moving part. 

[0075] Furthermore, like [ shaker lOG of the gestalt of this operation ] the gestalt 5 of operation of drawing 6 , 15d of 
paths is established in the base of 1st frame 15 A, and 2nd frame 15B is attached in the upper part of frame 15 A. And 
cylinder-like x [ opening 15] are formed and, as for the upper part of frame 15B, the 2nd diaphragm 25 is attached in 
this part free [ vibration ] through the damper. 

[0076] Unlike the gestalt of old operation, 3rd frame 15C is attached in the lower part of 1st frame 15 A. This frame 
15C covers with the exterior the annular space formed in the periphery section of York 12, and the lower limit section 
of frame 15 A, and serves to form the 2nd vacant room C2. And the acoustic resonance tubing 28 (it is only hereafter 
called tubing) is attached in the periphery section of frame 15C. An acoustic resonator consists of this vacant room 
C2 and tubing 28. 

[0077] Thus, actuation of constituted shaker lOG is explained, if an electrical signal is added to the excitation coil 17 

— electromagnetism — driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 carries out 
a piston action up and down. A diaphragm 18 and a diaphragm 25 operate as an acoustical transformer by giving 
predetermined surface ratio like the gestalt 4 of operation. The multiplication of this sound transformation ratio is 
carried out to the mass of a diaphragm 25, and it serves as a load of a vacant room CI . The air of a vacant room CI 
operates as an acoustical low pass filter to a diaphragm 25. When the frequency of an electrical signal is lower than 
speech frequency, a diaphragm 25 is combined with a diaphragm 18 and it operates. In this case, shaker lOG operate 
as a shaker literally, and vibrate the vibrated body 1 1 . When the frequency of an electrical signal is higher than 
speech frequency, it dissociates as acoustically as a diaphragm 25 and a diaphragm 18 vibrates greatly, 

[0078] Furthermore, with the gestalt of this operation, the sound pressure generated by vibration of a diaphragm 18 is 
led to the acoustic resonator constituted with a vacant room C2 and tubing 28 through 15d of paths, as shown in an 
arrow head f For this reason, when operating shaker lOG as the sounding body, according to the resonance 
phenomenon of an acoustic resonator, sound pressure level increases and the bigger sound reproduction of it becomes 
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possible. 

[0079] (Gestalt 7 of operation) It explains, referring to drawing 8 - drawing 10 about the excitation equipment in the 
gestalt 7 of the operation of this invention to a degree. Drawing 8 is the connection diagram of the shaker 10 of the 
gestalt of this operation, and the electrical signal generator 30 and the acoustic signal generation circuit 31 which 
drive a shaker 10 in excitation mode. The excitation signal which is the shaker shown with the gestalten 1-6 of 
operation, and is generated with the electrical signal generator 30 shall be inputted into a shaker 10, and a shaker 10 
shall operate. 

[0080] The reaction force generated in the magnetic-circuit section of a shaker 10 serves as max with the mechanical 
lowest resonance frequency fo. And the vibrated body 1 1 can be excited most greatly in the neighborhood of this 
frequency band. Therefore, the electrical signal which had the predetermined bandwidth centering on lowest 
resonance frequency fo as the electrical signal generator 30 showed to drawing 9 is generated. And even when 
dispersion is in lowest resonance frequency fo by inputting this signal into a shaker 10 at the time of the mass 
production of a shaker 10, target exciting force can be acquired. 

[0081] As an electrical signal with frequency bandwidth, as shown in drawing 10 , it is the range which contains the 
lowest frequency fo of a shaker using a sinusoidal signal, and if it considers as the signal with which the sweep of the 
frequency is carried out in time, the moment sweep frequency was in agreement with lowest resonance frequency fo, 
the reaction force generated in the magnetic-circuit section of a shaker 10 will serve as max. And the vibrated body 
1 1 can be most greatly excited on this frequency. In addition, the effectiveness that either is the same is acquired the 
lower one from the one from the one where a frequency is lower where the direction of a sweep is higher, or the 
higher one. Moreover, after one round term of a frequency is completed, even if the wave of a sine wave is a wave 
which leads to a round term of the following frequency continuously, it may be a wave from which a period changes 
continuously with time amount. When it uses for a cellular phone, since the way [ it carries out to a multiple-times 
continuation target and carries out the sweep of multiple times again after the pause for 1 - 2 seconds ] senses a sweep 
for the body as change of a big tactile sense, it is more desirable. 

[0082] Drawing 1 1 is the circuit diagram showing other examples of the electrical signal generator 40. In this Fig., 41 
is a square wave signal generating circuit, and the output is inputted into the switching circuit which consists of a 
transistor 42. As for 43 and 44, the resistance for bias of the transistor 42 for switching and 45 are dc-batteries. A 
transistor 42 will be in ON condition on an electrical potential difference Vin (V), and this electrical signal generator 
40 is output voltage Vout in an outgoing end, if a square wave signal is inputted into a transistor 42 from a square 
wave generator 41 . It generates. Next, if an input wave is set to 0 (V), a transistor 42 will be in an OFF condition and 
an output wave will also be set to 0 (V). Therefore, if a period makes a square wave signal in time the square wave 
signal by which a sweep is carried out, a period will serve as a signal by which the sweep was carried out and an 
output wave will also add this signal to a shaker 10, the moment the sweep period was in agreement with lowest 
resonance frequency fo, the reaction force generated in the magnetic-circuit section of a shaker 10 will serve as max. 
And the vibrated body 1 1 can be most greatly excited on this frequency. Although it is the same as that of the case of 
the sinusoidal signal of drawing 10 , since this operation is using the dc-battery of the terminal for mobile 
communications, such as a cellular phone, as the power source, it has the description that the driving signal of a 
shaker can be easily made from ON-OFF of battery voltage, and is more practical. 

[0083] In addition, although the input signal to a transistor 42 was made into the square wave with the gestalt of this 
operation, it is good also as a sine wave. Also in this case, a transistor 42 can carry out ON-OFF actuation, and can 
generate the output signal of a square wave. 

[0084] Although a shaker 10 pronounces in vibration and a speech frequency band in a low frequency region, if it is 
made to vibrate by the square wave signal of low frequency, a loud sound will occur with vibration for the frequency 
component of the higher harmonic which a square wave has. Since the pronunciation by this harmonic content 
becomes the bent thing, as for harmonic content, cutting electrically is desirable. The electrical signal generator with 
which drawing 12 shows the circuit for it, and 40 carries out a square wave, and 51 are [ a low pass filter (LPF) and 
52 ] signal change-over switches. The electrical signal generator 40 will generate a square wave signal, if the control 
signal which is not illustrated is inputted. Although not displayed here, the signal change-over switch 52 is connected 
to a low pass filter 5 1 side, when interlocking and switching to an input signal and vibrating it. The harmonic content 
which a square wave signal contains is not cut, the electrical signal which does not contain harmonic content is 
inputted into a shaker 10, and a low pass filter 51 prevents that a distortion sound is reproduced at the time of 
actuation of vibration. Moreover, at the time of playback of a sound, the signal change-over switch 52 switches, the 
output of the acoustic signal generation circuit 31 is connected to the direct shaker 10, and it becomes reproducible 
[ without the reproducible effect of a low pass filter 51 ]. In addition, comparatively low 150-200Hz or less of 
people's acoustic-sense sensibility of the treble cut off frequency of a low pass filter 51 is desirable. 
[0085] Moreover, although the signal added as an object for oscillating playback of a shaker with the gestalt of this 
operation was a sine wave or a square wave, as long as the resonance frequency of vibration is included, the random- 
noise signal which has frequency bandwidth, for example, or a music signal is sufficient as it. 
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[0086] (Gestalt 8 of operation) It explains, referring to drawing 13 about the personal digital assistant equipment in 
the gestalt 8 of the operation of this invention to a degree. Drawing 13 is the sectional view showing the structure of 
personal digital assistant equipment. When personal digital assistant equipment considers as a cellular phone, it is 
constituted including a housing 61, the transceiver circuit which is not illustrated, a voice-input/output circuit, a key 
input circuit, etc. Here, the arrival of a cellular phone shall be told to a user by vibration of the housing 61 instead of a 
sound. For this reason, the shaker 10 of the gestalten 1-7 of operation is attached in some housings 61. The shaker 10 
of the gestalt of this operation performs excitation and a voice output, as mentioned above. Opening 61a is prepared 
in a housing 61, and the voice of a shaker 10 is emitted from this opening 61a. 

[0087] If the electrical signal of a frequency lower than speech frequency is added to a shaker 10, vibration of a 
shaker 10 will be transmitted to a housing 61 through a frame 15. When the user puts in and possesses this personal 
digital assistant equipment in the pocket of clothes etc., vibration of a housing 61 can be sensed corporally. On the 
other hand, if the electrical signal of speech frequency is added, a shaker 10 will operate as the sounding body and 
ringer tone voice will be outputted to the exterior of a box 61 outside through opening 61a like an arrow head g. 
[0088] Although components with separate shaker and sounding body constituted from the conventional cellular 
phone, both actuation with excitation and pronunciation can be performed by using the shaker of this invention. For 
this reason, while reahzing a miniaturization and lightweight-izing of personal digital assistant equipment, low- 
pricing by reduction of components mark is attained. 

[0089] In addition, although the cellular phone was made into the example as personal digital assistant equipment in 
drawing 13 , even if it uses a pager etc. for other personal digital assistant equipments, it cannot be overemphasized 
that an equivalent function is obtained. Moreover, although the gestalt of this operation has not described the 
electrical signal inputted into the shaker attached in personal digital assistant equipment, it cannot be overemphasized 
that it is desirable to drive with drawing 8 and the electrical signal generators 30 and 40 stated by 9, 10, 1 1, and 12. 
Furthermore, the device to attach may not be limited to personal digital assistant equipment, either, and may be used 
for the various devices which need playback of vibration and a sound, for example, audio equipment, and a game 
device. 
[0090] 

[Effect of the Invention] the electromagnetism which is generated in an excitation coil as mentioned above by 
establishing the structure of combining load mass or the 2nd diaphragm with the 1st diaphragm through compliance 
according to invention of claims 1-23 - reaction force can be told to the magnetic-circuit section. When a sound 
signal is inputted, vibration of the 1st diaphragm is emitted outside as a sound. When the signal lower than speech 
frequency for excitation is impressed, if the 1st diaphragm vibrates, load mass or the 2nd diaphragm will vibrate to 
one through compliance. In this case, it can operate as a shaker and the vibrated body can be vibrated. 
[0091] Moreover, although two units of a shaker and a loudspeaker were prepared conventionally, according to 
invention of claims 24 and 25, a shaker and the sounding body can be summarized to one by building such a shaker 
and excitation equipment into personal digital assistant equipment. For this reason, the miniaturization of personal 
digital assistant equipment and lightweight-ization are attained, and low-pricing by reduction of components mark 
can be realized. Since it generates by the elastic vibration of an inertial load, energy loss of vibration in this case 
decreases. For this reason, the effectiveness that the operating time of the cell of personal digital assistant equipment 
becomes long arises. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the personal digital assistant equipment furnished with the shaker, 
the excitation equipment and the shaker, or excitation equipment which has a pronunciation function. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] An example of the conventional electrodynamic type shaker is explained. Drawing 14 
is the sectional view showing the structure of the conventional electrodynamic type shaker, and is constituted 
including a housing 101, a magnetic circuit 102, the excitation coil 103, an absorber 104, and the voice coil bobbin 
105. A housing 101 is the housing of the shaker itself, and a housing which became personal digital assistant 
equipment in common. Monotonous section 101a is formed in some housings 101. The time volume of the lower 
limit section is carried out with the excitation coil 103, and the voice coil bobbin 105 is in the condition that the upper 
limit section fixed to oscillating section 101a of a housing. 

[0003] In the electrodynamic type shaker of such a configuration, if the electrical signal of an alternating ciurent is 
impressed to the excitation coil 103, electromagnetic force will occur between the excitation coil 103 and a magnetic 
circuit 102, and the voice coil bobbin 105 will vibrate to shaft orientations. The magnetic circuit 102 including the 
center pole and York is held fi-ee [ vibration ] with the housing 101 down side through the damper 104. For this 
reason, both a magnetic circuit 104 and the housing 101 vibrate mutually according to the reaction of electromagnetic 
force. Vibration of a housing 101 is transmitted [ shaker / of a through lever / electrodynamic type ] to the user who 
attached to the body in monotonous section 101a. 



[Translation done.] 



http ://www4. ipdl .ncipi .go .jp/cgi-bin/tran_web_cgi_ejj e 



4/12/2005 



JP, 1 0-093672, A [EFFECT OF THE INVENTION] 



Page 1 of 1 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] the electromagnetism which is generated in an excitation coil as mentioned above by 
establishing the structure of combining load mass or the 2nd diaphragm with the 1st diaphragm through compliance 
according to invention of claims 1-23 — reaction force can be told to the magnetic-circuit section. When a sound 
signal is inputted, vibration of the 1st diaphragm is emitted outside as a sound. When the signal lower than speech 
frequency for excitation is impressed, if the 1 st diaphragm vibrates, load mass or the 2nd diaphragm will vibrate to 
one through compliance. In this case, it can operate as a shaker and the vibrated body can be vibrated. 
[0091] Moreover, although two units of a shaker and a loudspeaker were prepared conventionally, according to 
invention of claims 24 and 25, a shaker and the sounding body can be summarized to one by building such a shaker 
and excitation equipment into personal digital assistant equipment. For this reason, the miniaturization of personal 
digital assistant equipment and lightweight-ization are attained, and low-pricing by reduction of components mark 
can be realized. Since it generates by the elastic vibration of an inertial load, energy loss of vibration in this case 
decreases. For this reason, the effectiveness that the operating time of the cell of personal digital assistant equipment 
becomes long arises, 
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^ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in such a conventional electrodynamic type shaker, since 
resonance sharpness is proportional to the mass of vibration system, in order to acquire the big force near resonance 
frequency, mass of a magnetic circuit 102 must be enlarged. When carried out like this, there was a fault that the 
weight of the whole shaker will become very big. 

[0005] Moreover, when mass of a magnetic circuit 102 was enlarged, there was a problem that the own vibration of a 
magnetic circuit becomes small, and were hard coming to generate a sound from a magnetic circuit 102, and 
effectiveness worsened as the sounding body. 

[0006] By being made in view of such a conventional trouble, and minding compliance between the diaphragm of a 
**** conversion mold, and the load mass made to add to a diaphragm, on a low frequency, this invention is operated 
as a shaker and aims at realizing the shaker operated as the sounding body with a high frequency. Furthermore, by 
preparing a transformer, the weight on the appearance of load mass is reduced and it aims at suppressing the 
increment in weight of the whole shaker. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to solve such a technical problem, invention of this application according 
to claim 1 The diaphragm which vibrates with low frequency and a speech frequency band at least, and the excitation 
coil attached in said diaphragm through the bobbin, said excitation coil ~ electromagnetism ~ with the magnetic 
circuit which gives driving force, and the inertial load which has predetermined mass When the compliance prepared 
between said diaphragms and said inertial loads is provided and the AC signal of a frequency lower than speech 
frequency is impressed to said excitation coil, When said inertial load and said diaphragm vibrate to one and the 
signal of a speech frequency band is impressed to said excitation coil, it is characterized by said diaphragm vibrating 
by said compliance and making it pronounce. 

[0008] Moreover, in invention of this application according to claim 2, said compliance is characterized by being the 
spring connected to said diaphragm and said inertial load in a shaker according to claim 1. 
[0009] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, an inertial load and a diaphragm vibrate to one. Reaction force arises on the frame which holds a 
magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. Moreover, when a 
sound signal is impressed to an excitation coil, only a diaphragm vibrates by compliance and voice is emitted outside. 
Therefore, both the functions of a shaker and the sounding body are attained by one equipment. 
[0010] Moreover, the 1st diaphragm to which invention of this application according to claim 3 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1st diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The 2nd diaphragm 
which is held free [ vibration ] to the frame which supports said 1st diaphragm, and has a resonant frequency lower 
than said 1st diaphragm. When the compliance prepared between said 1st diaphragm and said 2nd diaphragm is 
provided and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil. When 
said the 1st diaphragm and said 2nd diaphragm vibrate to one and the signal of a speech frequency band is impressed 
to said excitation coil, it is characterized by said 1st diaphragm vibrating by said compHance, and making it 
pronounce. 

[001 1] Moreover, in invention of this application according to claim 4, said compliance is characterized by being the 
air chamber sealed with said the 1st diaphragm, said 2nd diaphragm, and said frame in a shaker according to claim 3. 
[0012] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1st diaphragm and 2nd diaphragm vibrate to one. Reaction force arises on the frame which holds a 
magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. When a sound signal is 
impressed to an excitation coil, only said 1st diaphragm vibrates by said compliance, and voice is emitted outside. 
Therefore, both the functions of a shaker and the sounding body are attained by one equipment. Local stress does not 
join the diaphragm of**** 1. 

[0013] Moreover, the diaphragm to which invention of this application according to claim 5 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The inertial load 
which has predetermined mass, and the mechanical transformer which changes the mass of said inertial load through 
vibration system. When the compliance prepared between said diaphragms the primary said mechanical transformer 
side is provided and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil. 
When said inertial load and said diaphragm vibrate to one and the signal of a speech frequency band is impressed to 
said excitation coil, it is characterized by said 1 st diaphragm vibrating by said compliance, and making it pronounce. 
[0014] Moreover, in invention of this appHcation according to claim 6, said compliance is characterized by being said 
spring connected with the diaphragm at the primary said mechanical transformer side in a shaker according to claim 
5. 

[0015] Moreover, in invention of this application according to claim 7, in a shaker according to claim 5, said 
compliance is attached in an end, said inertial load is attached in the other end, and said mechanical transformer is 
characterized by being the lever which has the supporting point in the frame which supports said 1 st diaphragm. 
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{0016] According to such^ configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, an inertial load and a diaphragm vibrate to one through a mechanical transformer. Reaction force 
arises on the frame which holds a magnetic circuit and this at this time, and this reaction force gets across to the 
vibrated body. When a sound signal is impressed to an excitation coil, only the 1st diaphragm vibrates by compliance 
and voice is emitted outside. Therefore, both the functions of a shaker and the sounding body are attained by one 
equipment. Moreover, the mass of an inertial load is smaller than the thing of claim 1 and two publications, and ends. 

[0017] Moreover, the 1st diaphragm to which invention of this application according to claim 8 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1st diaphragm through the bobbin, 
and said excitation coil ~ electromagnetism — with the magnetic circuit which gives driving force The 2nd diaphragm 
with an effective area it is held free [ vibration ] to the frame which supports said 1st diaphragm, and smaller than 
said 1st diaphragm. When the compliance prepared between said 1st diaphragm and said 2nd diaphragm is provided 
and the AC signal of a frequency lower than speech frequency is impressed to said excitation coil. When said the 1st 
diaphragm and said 2nd diaphragm vibrate to one and the signal of a speech frequency band is impressed to said 
excitation coil, it is characterized by said 1st diaphragm vibrating by said comphance, and making it pronounce. 
[0018] Moreover, in invention of this application according to claim 9, said compliance is characterized by being the 
air chamber sealed with said the 1st diaphragm, said 2nd diaphragm, and said frame in a shaker according to claim 8. 
[0019] Moreover, in invention of this appHcation according to claim 10, said 2nd diaphragm is characterized by 
constituting the acoustical transformer which increases the oscillating load of said 1st diaphragm through said air 
chamber in a shaker according to claim 8. 

[0020] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1st diaphragm and 2nd diaphragm vibrate to one through compliance. Reaction force arises on the 
frame which holds a magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. 
When a sound signal is impressed to an excitation coil, only the 1st diaphragm vibrates by compliance and voice is 
emitted outside. Therefore, both the functions of a shaker and the sounding body are attained by one equipment. The 
diaphragm of **** 2 is good in small area, and local stress does not join the 1st diaphragm. 

[0021] Moreover, the 1st diaphragm to which invention of this application according to claim 1 1 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1 st diaphragm through the bobbin, 
and said excitation coil — electromagnetism — with the magnetic circuit which gives driving force The 2nd diaphragm 
with an effective area it is held free [ vibration ] to the frame which supports said 1 st diaphragm, and smaller than 
said 1st diaphragm, With the comphance prepared between said 1st diaphragm and said 2nd diaphragm When the 
mass of the inertial load which has predetermined mass, and said inertial load is changed through vibration system, 
the mechanical transformer which gives a conversion load to said 2nd diaphragm is provided and the AC signal of a 
frequency lower than speech frequency is impressed to said excitation coil. When said the 1st diaphragm and said 2nd 
diaphragm vibrate to one and the signal of a speech frequency band is impressed to said excitation coil, it is 
characterized by said 1st diaphragm vibrating by said compliance, and making it pronounce. 

[0022] Moreover, in invention of this application according to claim 12, said compliance is characterized by being the 
air chamber sealed with said the 1 st diaphragm, said 2nd diaphragm, and said frame in a shaker according to claim 
11. 

[0023] Moreover, in invention of this apphcation according to claim 13, in a shaker according to claim 11, said 
compliance is attached in an end, said inertial load is attached in the other end, and said mechanical transformer is 
characterized by being the lever which has the supporting point in the frame which supports said 1st diaphragm, 
[0024] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1st diaphragm, 2nd diaphragm, and inertial load vibrate to one. Reaction force arises on the frame 
which holds a magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. When a 
sound signal is impressed to an excitation coil, only the 1st diaphragm vibrates by compliance and voice is emitted 
outside. Therefore, both the fiinctions of a shaker and the sounding body are attained by one equipment. The 
diaphragm of**** 2 is good in small area, and local stress does not join the 1st diaphragm. The mass of an inertial 
load is still smaller than a thing according to claim 5 to 7, and ends. 

[0025] Moreover, the 1st diaphragm to which invention of this application according to claim 14 vibrates with low 
frequency and a speech frequency band at least, the excitation coil attached in said 1 st diaphragm through the bobbin, 
and said excitation coil — electromagnetism ~ with the magnetic circuit which gives driving force The 2nd diaphragm 
with an effective area it is held free [ vibration ] to the frame which supports said 1st diaphragm, and smaller than 
said 1st diaphragm. The 1st air chamber which was prepared between said 1st diaphragm and said 2nd diaphragm, 
and was sealed. When input the aerial vibration generated in said 1st air chamber, it is made to pile up, the 2nd air 
chamber which makes aerial vibration output outside through tubing is provided and the AC signal of a frequency 
lower than speech frequency is impressed to said excitation coil. When said the 1st diaphragm and said 2nd 
diaphragm vibrate to one and the signal of a speech frequency band is impressed to said excitation coil, it is 
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characterized by said 1st diaphragm vibrating by said compliance, and making it pronounce. 
[0026] According to such a configuration, when an AC signal lower than speech frequency is impressed to an 
excitation coil, the 1 st diaphragm and 2nd diaphragm vibrate to one through compliance. Reaction force arises on the 
frame which holds a magnetic circuit and this at this time, and this reaction force gets across to the vibrated body. 
When a sound signal is impressed to an excitation coil, only the 1st diaphragm vibrates by compliance. Since this 
sound pressure is outputted through tubing combined with the 2nd air chamber Sound pressure level increases more 
according to an acoustic resonance phenomenon.. Moreover, both the fiinctions of a shaker and the sounding body are 
attained by one equipment. The 2nd diaphragm is still better in small area, and local stress does not join the 1st 
diaphragm. 

[0027] Moreover, invention of this application according to claim 15 is characterized by providing the electrical 
signal generator which inputs into said shaker an electrical signal with the predetermined frequency bandwidth which 
contains the resonance frequency of vibration at least as a shaker according to claim 1 to 14. 

[0028] Moreover, invention of this application according to claim 16 is characterized by providing a shaker according 
to claim 1 to 14 and the electrical signal generator which inputs into said shaker the electrical signal which carries out 
the sweep of the frequency in time including the resonance frequency of vibration at least. 
[0029] Moreover, in invention of this application according to claim 17, said electrical signal generator is 
characterized by generating the sinusoidal signal from which a frequency changes with sweeps in excitation 
equipment according to claim 16. 

[0030] Moreover, in invention of this application according to claim 18, said electrical signal generator is 
characterized by generating the square wave signal from which a frequency changes with sweeps in excitation 
equipment according to claim 16. 

[0031] Moreover, invention of this application according to claim 19 is characterized by preparing the low pass filter 
which makes a frequency lower than the speech frequency reproduced to the output side of said electrical signal 
generator cut-off frequency in excitation equipment according to claim 18. 

[0032] Moreover, in invention of this apphcation according to claim 20, said excitation coil is characterized by 
driving with the excitation signal of the predetermined bandwidth containing the resonance frequency of said inertial 
load in the shaker of claims 1, 2, 5, 6, and 7. 

[0033] Moreover, in invention of this application according to claim 21, said excitation coil is characterized by 
driving with the excitation signal of the predetermined bandwidth containing the resonance frequency of said 2nd 
diaphragm in the shaker of claims 3, 4, 8-14. 

[0034] Moreover, in invention of this application according to claim 22, said excitation coil is characterized by 
driving with the excitation signal by which a sweep is carried oixt in the predetermined range containing the 
resonance frequency of said inertial load in the shaker of claims 1, 2, 5, 6, and 7. 

[0035] Moreover, in invention of this apphcation according to claim 23, said excitation coil is characterized by 
driving with the excitation signal by which a sweep is carried out in the predetermined range containing the 
resonance frequency of said 2nd diaphragm in the shaker of claims 3, 4, 8-14. 

[0036] Moreover, with the personal digital assistant equipment of this application according to claim 24, it is 
characterized by providing the shaker of 20-23 claims 1-14 and given in any 1 term. 

[0037] Moreover, with the personal digital assistant equipment of this application according to claim 25, it is 
characterized by providing the excitation equipment of claim 15-19 given in any 1 term. 

[0038] According to such a configuration, the resonance frequency in the excitation mode of a resonator varies, and 

even if it is, the 1st diaphragm, 2nd diaphragm, or inertial load resonates certainly. 

[0039] 

[Embodiment of the Invention] 

(Gestalt 1 of operation) It explains, referring to drawing 1 about the shaker in the gestalt 1 (the 1) of operation of this 
invention. Drawing 1 is the sectional view showing the structure of shaker lOA of the gestalt of this operation. This 
shaker lOA has structure which fixed on the vibrated body 1 1 which are some housings, has York 12, a magnet 13, a 
senter pole 14, and a frame 15 as a fixed part, and has the voice coil bobbin 16, the excitation coil 17, and the 
diaphragm 1 8 as moving part. 

[0040] York 12 was processed in the shape of a cup with the magnetic metal, and along with the medial axis, a disc- 
like magnet 1 3 and the disc-like center pole 14 carried out the laminating of it, and have fixed it. Here, a magnet 13 
and the center pole 14 have become in midair. The opening which the periphery section of the center pole 14 and the 
inner circumference section of York 12 form forms a magnetic gap, and the excitation coil 17 by which the time 
volume was carried out to the periphery section of the voice coil bobbin 16 is held in this magnetic gap. 
[0041] The periphery section is formed, the inner circumference section is really formed in the shape of a dome in the 
shape of a cone, and the diaphragm 18 is held free [ vibration ] through the edge 19 to the frame 15. If the center 
section of a diaphragm 18 is set to dome section 18a, the end of a spring 20 has fixed at the core of dome section 18a. 
And the load mass 21 is attached in the other end of a spring 20 as an inertial load. Furthermore, the voice coil bobbin 
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. 1 6 pastes dome section 1 §a, and the voice coil bobbin 1 6 and a diaphragm 1 8 carry out a piston action to one. If load 
mass 21 is made into the mass of vibration system, a spring 20 will achieve the function of compliance. The spring 20 
in this case is used as the vine volume spring. 

[0042] The load mass 21 is plate-like and the path of air is secured spacing the periphery edge of a frame 15, and 
predetermined. This path is an air duct by which the sound was made to be emitted to the exterior of shaker lOA, 
when sound pressure occurs by vibration of a diaphragm 18. 

[0043] Thus, actuation of shaker lOA of the gestalt 1 of the constituted operation is explained, if an electrical signal is 
impressed by the excitation coil 17 — electromagnetism ~ driving force occurs and the diaphragm 18 combined with 
the voice coil bobbin 16 carries out a piston action up and down, this time ~ electromagnetism — the reaction force of 
driving force arises and reaction force is transmitted to the magnetic-circuit section and the frame 1 5 which are a 
fixed part in proportion to the acceleration of the diaphragm 18 which is moving part. If the magnetic-circuit section 
which consists of York 12, a magnet 13, and a senter pole 14 vibrates according to this reaction force, that vibration 
will get across also to the vibrated body 11. 

[0044] The spring 20 which serves as compliance acts as a low pass filter to the load mass 21. When the frequency of 
the electrical signal impressed to the excitation coil 1 7 is lower than a speech frequency band, a diaphragm 1 8 and the 
load mass 21 are united, and operate. For this reason, near the lowest resonance frequency of shaker lOA, resonance 
sharpness becomes large and the acceleration of a diaphragm 1 8 also becomes large. Therefore, since this reaction 
force becomes large, shaker lOA can vibrate the vibrated body 1 1 . 

[0045] When the frequency of the electrical signal impressed as compared with resonance frequency is high (speech 
frequency band used by telephone etc.), a diaphragm 18 and the load mass 21 are mechanically separated by the 
spring 20 which is a low pass filter. In this case, since vibrational energy is not transmitted to the load mass 21, a 
diaphragm 18 vibrates greatly. Soimd pressure arises by vibration of this diaphragm 18, and that sound pressure is 
emitted to outer space from a path like an arrow head a. This condition is actuation as the so-called loudspeaker, and 
shaker lOA will operate as the sounding body with the usual speech frequency band. 

[0046] Next, it explains, referring to drawing 2 about the shaker in the gestalt 1 (the 2) of operation of this invention. 
Drawin g 2 is the sectional view showing the structure of shaker lOB of the gestalt of this operation. In addition, at 
shaker lOA shown in drawing 1 , although the magnetic-circuit section is attached in the vibrated body 11, shaker 
lOB is attached in the sense to which the load mass 21 approaches the vibrated body 1 1 as shown in drawing 2 R> 2 
with the gestalt of this operation. Since each part which constitutes shaker lOB is the same as that of shaker lOA of 
drawing 1 , explanation of the same part is omitted. 

[0047] In this shaker lOB, 2nd path 15a is prepared in the side face of a frame 15. This path 15a is a hole which 
makes the sound pressure generated by vibration of a diaphragm 18 output outside. 

[0048] Actuation of the vibration to the signal of the low frequency in shaker lOB of such a configuration and 
generating of the sound in a speech frequency band is the same as that of shaker lOA of the structure shown in 
drawing 1 . That is, if the electrical signal of the frequency of speech frequency is impressed, it will operate as the 
sounding body and the sound will be emitted outside through path 15a. Moreover, if the electrical signal of a 
frequency lower than speech frequency is impressed, it will operate as a shaker. Moreover, if both electrical signals 
are impressed, it will operate to coincidence as a shaker and the sounding body. Thus, a usage can be chosen by the 
application. 

[0049] (Gestalt 2 of operation) It explains, referring to drawing 3 about the shaker in the gestalt 2 of the operation of 
this invention to a degree. Drawin g 3 is the sectional view showing the structure of shaker IOC in the gestalt 2 of 
operation. In addition, in shaker IOC of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and a frame 15 as a fixed part, and to have the voice coil bobbin 16, 
the excitation coil 1 7, and the diaphragm 1 8 as moving part. 

[0050] If a diaphragm 18 is used as the 1st diaphragm, the 2nd diaphragm 22 is formed in the gestalt of this 
operation. A diaphragm 22 is a diaphragm which vibrates indirectly through the air of a vacant room C, when it is 
held by 2nd edge 22a free [ vibration ] to a frame 15 and a diaphragm 18 vibrates by low frequency. The vacant room 
C said the space surrounded by the side face of diaphragms 18 and 22 and a frame 15, and has achieved the fimction 
of compliance to the diaphragm 22. 

[0051] Path 15b is prepared in the pars basilaris ossis occipitalis of a frame 15. This path 15b is a hole which makes 
the sound pressure in the bottom space generated by vibration of a diaphragm 18 output outside. This shaker IOC is 
attached in the vibrated body 1 1 through the pars basilaris ossis occipitalis of York 12, 

[0052] Actuation of shaker IOC of such a configuration is explained, if an electrical signal is added to the excitation 
coil 17 - electromagnetism — driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 
carries out a piston action up and down. The air of the vacant room C which is compliance operates as an acoustical 
low pass filter to a diaphragm 22. When the frequency of an electrical signal is lower than speech frequency, a 
diaphragm 1 8 and the diaphragm 22 combined through the vacant room C are united, and vibrates. 
[0053] The frequency of an electrical signal is higher than this, and, in the case of a speech frequency band, it is 
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. acoustically separated by the air of the vacant room C a diaphragm 18 and whose diaphragm 22 are low pass filters. 
Since the energy of a diaphragm 1 8 is not transmitted to a diaphragm 22 at this time, a diaphragm 1 8 vibrates greatly. 
The sound pressure generated with a diaphragm 18 at this time is emitted outside from path 15b like an arrow head b, 
and a sound gets across to people. Thus, with a speech frequency band, shaker IOC operates as the sounding body. 
[0054] Furthermore, with the gestalt of this operation, since a diaphragm 18 and a diaphragm 22 are combined 
through the air of a vacant room C, when the frequency of an electrical signal is low, the mass of a diaphragm 22 
joins homogeneity in the whole field of a diaphragm 18. For this reason, compared with the gestalt 1 of operation, the 
reinforcement of a diaphragm 18 may not be so strong. Therefore, the ingredient of a diaphragm 18 and the degree of 
freedom of selection of structure improve. 

[0055] (Gestalt 3 of operation) It explains, referring to drawing 4 about the shaker in the gestalt 3 of the operation of 
this invention to a degree: Drawing 4 is the sectional view showing the structure of shaker lOD in the gestalt 3 of 
operation. In addition, in shaker lOD of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and a frame 15 as a fixed part, and to have the voice coil bobbin 16, 
the excitation coil 1 7, and the diaphragm 1 8 as moving part. 

[0056] The end of a spring 20 is attached in dome section 18a of the diaphragm 18 in the gestalt of this operation. 
And the load mass 24 is attached in the other end of this spring 20 free [ vibration ] through the lever 23. Supporting- 
point 15c is formed in a part of edge of a frame 15 in the shape of knife edge. A lever 23 is a mechanical transformer 
which makes r2/rl a transformation ratio, when it is held by supporting-point 15c, die length from supporting-point 
15c to the attachment section of a spring 20 is set to rl and die length from supporting-point 15c to the attachment 
section of the load mass 24 is set to r2. The power point in this case is in the load mass 24 side, and point of 
application is in a spring 20 side. 

[0057] Actuation of shaker lOD of such a configuration is explained, if an electrical signal is added to the excitation 
coil 17 ~ electromagnetism — driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 
carries out a piston action up and down. If a lever 23 operates as a mechanical transformer and sets mass of the load 
mass 24 to m, 2 (r2/rl) xm will act as a load of a spring 20. 

[0058] The spring 20 which serves as compliance operates as a low pass filter to a lever 23 and the load mass 24. 
When the frequency of an electrical signal is lower than speech frequency, it is combined with a diaphragm 1 8 
through a lever 23, and the load mass 24 vibrates to one. In this way, shaker lOD vibrates the vibrated body 1 1 . 
[0059] The frequency of an electrical signal is higher than this, and, in the case of a speech frequency band, a 
diaphragm 18 is mechanically separated to the load mass 24 by the spring 20 which is a low pass filter. In this case, 
since the energy of a diaphragm 18 is not transmitted to the load mass 24 through a lever 23 at this time, a diaphragm 
18 vibrates greatly. The sound pressure generated with a diaphragm 18 is emitted outside like an arrow head c. In this 
way, shaker 1 OD operates as the sounding body. 

[0060] Furthermore, with the gestalt of this operation, since the load mass 24 is combined with a spring 20 through a 
lever 23, mass m of the load mass 24 can be made small in inverse proportion to the square of a transformation ratio. 
For this reason, weight of shaker 1 OD can be made small. 

[0061] (Gestalt 4 of operation) It explains, referring to drawing 5 about the shaker in the gestalt 4 of the operation of 
this invention to a degree. Drawing 5 is the sectional view showing the structure of shaker lOE in the gestalt 4 of 
operation. In addition, in shaker lOE of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and 1st frame 15 A as a fixed part, and to have the voice coil bobbin 
16, the excitation coil 17, and the diaphragm 18 as moving part. 

[0062] In order to make shaker lOE of the gestalt of this operation open the air chamber of the tooth back of a 
diaphragm 18 for free passage with the exterior like the gestalt 2 of operation of drawing 3 , 15d of paths is 
established in the base of frame 15 A. On the other hand, unlike the gestalt 2 of operation, 2nd firame 15B is attached 
in the upper part of frame 15 A. Cylinder-like x [ opening 15] are formed arid, as for the Kaminaka center section of 
frame 15B, the 2nd diaphragm 25 is attached in this part free [ vibration ] through edge 25a. In this way, the vacant 
room C is formed of the space surrounded by the diaphragm 18, frame 15B, and the diaphragm 25. 
[0063] Thus, actuation of constituted shaker lOE is explained. Effective area of a diaphragm 18 is set to SI, area of a 
diaphragm 25 is set to S2, and mass is set to m. if an electrical signal is added to the excitation coil 17 — 
electromagnetism ~ driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 carries out a 
piston action up and down. An acoustical transformer can be constituted by making surface ratio (S1/S2) larger than 
1 . It is called the equivalence load which looked at the value and the multiplication value of the mass m of a 
diaphragm 25 which carried out the square of a sound transformation ratio, and a call and this ratio for this surface 
ratio from the diaphragm 18. 

[0064] The air of a vacant room C which serves as compliance acts as an acoustical low pass filter to a diaphragm 25. 
When the frequency of an electrical signal is lower than speech frequency, it combines with a diaphragm 18 through 
the air of a vacant room C, and a diaphragm 25 vibrates to one. In this case, shaker lOE can operate as a shaker 
Hterally, and can vibrate the vibrated body 1 1 . 
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[0065] The frequency of an. electrical signal is higher than this, and, in the case of a speech frequency band, it is 
acoustically separated by the air of the vacant room C a diaphragm 18 and whose diaphragm 25 are low pass filters. 
In this case, a diaphragm 1 8 vibrates greatly and the sound pressure generated from this is emitted outside from 1 5d 
of paths like an arrow head d. At this time, shaker lOE operates as the sounding body. Moreover, a diaphragm 18 and 
a diaphragm 25 are [ as opposed to / since it is combined through the air of a vacant room C / a diaphragm 18 ] 2 xm 
equivalent (S1/S2). Mass is added. It becomes unnecessary for this reason, to strengthen reinforcement of a 
diaphragm 18 so much compared with shaker IDA of the gestalt 1 of operation. Therefore, the ingredient of a 
diaphragm 18 and the degree of freedom of selection of structure improve. 

[0066] Furthermore, with the gestalt of this operation, by giving predetermined surface ratio to a diaphragm 25 and a 
diaphragm 18, mass of a diaphragm 25 can be made small and weight of the whole shaker can be made small. 
Moreover, manufacture of a shaker becomes easy in order not to use the lever which is a mechanical transformer 
unUke shaker lOD of the gestalt 3 of operation. Moreover, since it is not necessary to prepare load mass outside, it 
can be said that it is advantageous to a miniaturization and the space factor at the time of attaching for the vibrated 
body 1 1 is good. 

[0067] (Gestalt 5 of operation) It explains, referring to drawing 6 about the shaker in the gestalt 5 of the operation of 
this invention to a degree. Drawing 6 is the sectional view showing the structure of shaker 1 OF in the gestalt 5 of 
operation. In addition, in shaker lOF of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 13, a senter pole 14, and 1st frame 15A as a fixed part, and to have the voice coil bobbin 
16, the excitation coil 17, and the diaphragm 18 as moving part. 

[0068] Like [ shaker lOF of the gestalt of this operation ] the gestalt 4 of operation of drawing 5 , 15d of paths is 
established in the base of frame 1 5 A, and 2nd frame 1 5B is attached in the upper part of frame 1 5 A. And cylinder- 
like X [ opening 15] are formed and, as for the Kaminaka center section of frame 15B, the 2nd diaphragm 25 is 
attached in this part free [ vibration ] through the damper. 

[0069] Moreover, like the gestalt 3 of operation of drawing 4 , knife-edge-like supporting-point 15y is formed in a 
part of upper limit of frame 15B, and the lever 26 is attached free [ rotation ] focusing on this supporting-point 15y. 
The end of a lever 26 is combined with a diaphragm 25 through a wire, and the load mass 27 is attached in the other 
end of a lever 26. Also in this case, a lever 26 acts as a mechanical transformer, a power point has it in the load mass 
27 side, and point of application is in a diaphragm 25 side. On the other hand, the vacant room C is formed of the 
space surrounded by the diaphragm 18, frame 15B, and the diaphragm 25. 

[0070] Thus, actuation of constituted shaker lOF is explained, if an electrical signal is added to the excitation coil 17 - 
- electromagnetism ~ driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 carries out a 
piston action up and down. A lever 26 operates as a mechanical transformer. When die length from supporting-point 
15y to the attachment section of a wire is set to rl and die length from supporting-point 15y to the attachment section, 
of the load mass 27 is set to r2, the transformer which makes r2/rl a transformation ratio is constituted. And if mass 
of the load mass 27 is set to m, 2 (r2/rl) xm will act as a load of a diaphragm 25. 

[0071] Furthermore, by making surface ratio of a diaphragm 18 to a diaphragm 25 larger than 1, it operates as an 
acoustical transformer also in this part. The mass of a diaphragm 25 and the appearance mass by 2 (r2/rl) xm are 
added, and the multiplication of the square of the above-mentioned sound transformation ratio is carried out. 
Comprehensive appearance mass, a call, and this value act this value on a diaphragm 1 8 through the air of a vacant 
room C. The air of the vacant room C which is compliance operates as an acoustical low pass filter. When the 
frequency of an electrical signal is lower than speech frequency, comprehensive appearance mass is combined with a 
diaphragm 18, and it vibrates to one. In this case, shaker lOF operate as a shaker literally, and vibrate the vibrated 
body 11. 

[0072] The frequency of an electrical signal is higher than this, and, in the case of a speech frequency band, it is 
acoustically separated by the air of the vacant room C a diaphragm 1 8 and whose comprehensive appearance mass 
are low pass filters. At this time, a diaphragm 18 vibrates greatly and the sound pressure generated from this is 
emitted outside from 15d of paths like an arrow head e. In this case, shaker lOF operate as the sounding body. In 
order to be combined through the air of a vacant room C and for comprehensive appearance mass to join 
homogeneity on the whole top face of a diaphragm 18, it becomes unnecessary moreover, for a diaphragm 18 and a 
diaphragm 25 to take especially the reinforcement of a diaphragm 18 into consideration. Therefore, the ingredient of 
a diaphragm 18 and the degree of freedom of selection of structure improve. Moreover, mass of the whole shaker can 
be made small using the sound transformation ratio by the diaphragm 15 and the diaphragm 18. 
[0073] Furthermore, in shaker lOF of the gestalt of this operation, two, the mechanical transformer which combines 
the load mass 27 using a lever 26, and the acoustical transformer which consists of surface ratio of a diaphragm 1 8 
and a diaphragm 25, are used. For this reason, total mass of a diaphragm 25 can be made still lighter. Therefore, it can 
be made still lighter than the thing of the gestalt 4 of operation of the weight of the whole shaker. 
[0074] (Gestalt 6 of operation) It explains, referring to drawing 7 about the shaker in the gestalt 6 of the operation of 
this invention to a degree. Drawing 7 is the sectional view showing the structure of shaker lOG in the gestalt 6 of 
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operation. In addition, in shaker IQG of the gestalt of this operation, it is the same as that of the gestalt 1 of operation 
to have York 12, a magnet 1 3, a senter pole 14, and 1 st frame 15A as a fixed part, and to have the voice coil bobbin 
16, the excitation coil 17, and the diaphragm 18 as moving part. 

[0075] Furthermore, like [ shaker lOG of the gestalt of this operation ] the gestalt 5 of operation of drawing 6 , 15d of 
paths is established in the base of 1st fi-ame 15 A, and 2nd firame 15B is attached in the upper part of frame 15 A. And 
cylinder-like x [ opening 15] are formed and, as for the upper part of fi*ame 15B, the 2nd diaphragm 25 is attached in 
this part free [ vibration ] through the damper. 

[0076] Unlike the gestalt of old operation, 3rd frame 15C is attached in the lower part of 1st frame 15 A. This frame 
15C covers with the exterior the annular space formed in the periphery section of York 12, and the lower limit section 
of frame 15 A, and serves to form the 2nd vacant room C2. And the acoustic resonance tubing 28 (it is only hereafter 
called tubing) is attached in the periphery section of frame 15C. An acoustic resonator consists of this vacant room 
C2 and tubing 28. 

[0077] Thus, actuation of constituted shaker lOG is explained, if an electrical signal is added to the excitation coil 17 
— electromagnetism — driving force occurs and the diaphragm 18 combined with the voice coil bobbin 16 carries out 
a piston action up and down. A diaphragm 1 8 and a diaphragm 25 operate as an acoustical transformer by giving 
predetermined surface ratio like the gestalt 4 of operation. The multiplication of this sound transformation ratio is 
carried out to the mass of a diaphragm 25, and it serves as a load of a vacant room CI. The air of a vacant room CI 
operates as an acoustical low pass filter to a diaphragm 25. When the frequency of an electrical signal is lower than 
speech frequency, a diaphragm 25 is combined with a diaphragm 18 and it operates. In this case, shaker lOG operate 
as a shaker literally, and vibrate the vibrated body 11. When the frequency of an electrical signal is higher than 
speech frequency, it dissociates as acoustically as a diaphragm 25 and a diaphragm 1 8 vibrates greatly. 
[0078] Furthermore, with the gestalt of this operation, the sound pressure generated by vibration of a diaphragm 18 is 
led to the acoustic resonator constituted with a vacant room C2 and tubing 28 through 15d of paths, as shown in an 
arrow head f For this reason, when operating shaker lOG as the sounding body, according to the resonance 
phenomenon of an acoustic resonator, sound pressure level increases and the bigger sound reproduction of it becomes 
possible. 

[0079] (Gestalt 7 of operation) It explains, referring to drawing 8 - drawing 10 about the excitation equipment in the 
gestalt 7 of the operation of this invention to a degree. Drawing 8 is the connection diagram of the shaker 10 of the 
gestalt of this operation, and the electrical signal generator 30 and the acoustic signal generation circuit 31 which 
drive a shaker 10 in excitation mode. The excitation signal which is the shaker shown with the gestalten 1-6 of 
operation, and is generated with the electrical signal generator 30 shall be inputted into a shaker 10, and a shaker 10 
shall operate. 

[0080] The reaction force generated in the magnetic-circuit section of a shaker 10 serves as max with the mechanical 
lowest resonance frequency fo. And the vibrated body 1 1 can be excited most greatly in the neighborhood of this 
frequency band. Therefore, the electrical signal which had the predetermined bandwidth centering on lowest 
resonance frequency fo as the electrical signal generator 30 showed to drawing 9 is generated. And even when 
dispersion is in lowest resonance frequency fo by inputting this signal into a shaker 10 at the time of the mass 
production of a shaker 10, target exciting force can be acquired. 

[0081] As an electrical signal with frequency bandwidth, as shown in drawing 10 , it is the range which contains the 
lowest frequency fo of a shaker using a sinusoidal signal, and if it considers as the signal with which the sweep of the 
frequency is carried out in time, the moment sweep frequency was in agreement with lowest resonance frequency fo, 
the reaction force generated in the magnetic-circuit section of a shaker 10 will serve as max. And the vibrated body 
1 1 can be most greatly excited on this frequency. In addition, the effectiveness that either is the same is acquired the 
lower one from the one from the one where a frequency is lower where the direction of a sweep is higher, or the 
higher one. Moreover, after one round term of a frequency is completed, even if the wave of a sine wave is a wave 
which leads to a round term of the following frequency continuously, it may be a wave from which a period changes 
continuously with time amount. When it uses for a cellular phone, since the way [ it carries out to a multiple-times 
continuation target and carries out the sweep of multiple times again after the pause for 1 - 2 seconds ] senses a sweep 
for the body as change of a big tactile sense, it is more desirable. 

[0082] Drawing 1 1 is the circuit diagram showing other examples of the electrical signal generator 40. In this Fig., 41 
is a square wave signal generating circuit, and the output is inputted into the switching circuit which consists of a 
transistor 42. As fQr 43 and 44, the resistance for bias of the transistor 42 for switching and 45 are dc-batteries. A 
transistor 42 will be in ON condition on an electrical potential difference Vin (V), and this electrical signal generator 
40 is output voltage Vout in an outgoing end, if a square wave signal is inputted into a transistor 42 from a square 
wave generator 41. It generates. Next, if an input wave is set to 0 (V), a transistor 42 will be in an OFF condition and 
an output wave will also be set to 0 (V). Therefore, if a period makes a square wave signal in time the square wave 
signal by which a sweep is carried out, a period will serve as a signal by which the sweep was carried out and an 
output wave will also add this signal to a shaker 10, the moment the sweep period was in agreement with lowest 
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resonance frequency fo, thg reaction force generated in the magnetic-circuit section of a shaker 10 will serve as max. 
And the vibrated body 1 1 can be rnost greatly excited on this frequency. Although it is the same as that of the case of 
the sinusoidal signal of drawing 10 , since this operation is using the dc-battery of the terminal for mobile 
communications, such as a cellular phone, as the power source, it has the description that the driving signal of a 
shaker can be easily made from ON-OFF of battery voltage, and is more practical. 

[0083] In addition, although the input signal to a transistor 42 was made into the square wave with the gestalt of this 
operation, it is good also as a sine wave. Also in this case, a transistor 42 can carry out ON-OFF actuation, and can 
generate the output signal of a square wave. 

[0084] Although a shaker 10 pronounces in vibration and a speech frequency band in a low frequency region, if it is 
made to vibrate by the square wave signal of low frequency, a loud sound will occur with vibration for the frequency 
component of the higher harmonic which a square wave has. Since the pronunciation by this harmonic content 
becomes the bent thing, as for harmonic content, cutting electrically is desirable. The electrical signal generator with 
which drawing 12 shows the circuit for it, and 40 carries out a square wave, and 51 are [ a low pass filter (LPF) and 
52 ] signal change-over switches. The electrical signal generator 40 will generate a square wave signal, if the control 
signal which is not illustrated is inputted. Although not displayed here, the signal change-over switch 52 is connected 
to a low pass filter 5 1 side, when interlocking and switching to an input signal and vibrating it. The harmonic content 
which a square wave signal contains is not cut, the electrical signal which does not contain harmonic content is 
inputted into a shaker 10, and a low pass filter 5 1 prevents that a distortion sound is reproduced at the time of 
actuation of vibration. Moreover, at the time of playback of a sound, the signal change-over switch 52 switches, the 
output of the acoustic signal generation circuit 31 is connected to the direct shaker 10, and it becomes reproducible 
[ without the reproducible effect of a low pass filter 51 ]. In addition, comparatively low 150-200Hz or less of 
people's acoustic-sense sensibility of the treble cut off frequency of a low pass filter 51 is desirable. 
[0085] Moreover, although the signal added as an object for oscillating playback of a shaker with the gestalt of this 
operation was a sine wave or a square wave, as long as the resonance frequency of vibration is included, the random- 
noise signal which has frequency bandwidth, for example, or a music signal is sufficient as it. 
[0086] (Gestalt 8 of operation) It explains, referring to drawing 13 about the personal digital assistant equipment in 
the gestalt 8 of the operation of this invention to a degree. Drawing 13 is the sectional view showing the structure of 
personal digital assistant equipment. When personal digital assistant equipment considers as a cellular phone, it is 
constituted including a housing 61, the transceiver circuit which is not illustrated, a voice- input/output circuit, a key 
input circuit, etc. Here, the arrival of a cellular phone shall be told to a user by vibration of the housing 61 instead of a 
sound. For this reason, the shaker 10 of the gestalten 1-7 of operation is attached in some housings 61. The shaker 10 
of the gestalt of this operation performs excitation and a voice output, as mentioned above. Opening 61a is prepared 
in a housing 61, and the voice of a shaker 10 is emitted from this opening 61a. 

[0087] If the electrical signal of a frequency lower than speech frequency is added to a shaker 10, vibration of a 
shaker 10 will be transmitted to a housing 61 through a frame 15. When the user puts in and possesses this personal 
digital assistant equipment in the pocket of clothes etc., vibration of a housing 61 can be sensed corporally. On the 
other hand, if the electrical signal of speech frequency is added, a shaker 10 will operate as the sounding body and 
ringer tone voice will be outputted to the exterior of a box 61 outside through opening 61a like an arrow head g. 
[0088] Although components with separate shaker and sounding body constituted from the conventional cellular 
phone, both actuation with excitation and pronunciation can be performed by using the shaker of this invention. For 
this reason, while realizing a miniaturization and lightweight-izing of personal digital assistant equipment, low- 
pricing by reduction of components mark is attained. 

[0089] In addition, although the cellular phone was made into the example as personal digital assistant equipment in 
drawing 13 , even if it uses a pager etc. for other personal digital assistant equipments, it cannot be overemphasized 
that an equivalent function is obtained. Moreover, although the gestalt of this operation has not described the 
electrical signal inputted into the shaker attached in personal digital assistant equipment, it cannot be overemphasized 
that it is desirable to drive with drawing 8 and the electrical signal generators 30 and 40 stated by 9, 10, 11, and 12. 
Furthermore, the device to attach may not be limited to personal digital assistant equipment, either, and may be used 
for the various devices which need playback of vibration and a sound, for example, audio equipment, and a game 
device. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of the shaker in the gestalt 1 (the 1) of operation of this 
invention. 

[Drawing 2] It is the sectional view showing the structure of the shaker in the gestalt 1 (the 2) of operation of this 
invention. 

[Drawin g 3 ] It is the sectional view showing the structure of the shaker in the gestalt 2 of operation of this invention. 
[Drawing 4] It is the sectional view showing the structure of the shaker in the gestalt 3 of operation of this invention. 
[Drawing 5] It is the sectional view showing the structure of the shaker in the gestalt 4 of operation of this invention. 
[Drawing 6] It is the sectional view showing the structure of the shaker in the gestalt 5 of operation of this invention. 
[Drawing 7] It is the sectional view showing the structure of the shaker in the gestalt 6 of operation of this invention. 
[Drawing 8] It is the block diagram showing the excitation equipment in the gestalt 7 of operation of this invention. 
[Drawing 9] It is the frequency-characteristics Fig. of the excitation signal in the gestalt 7 of operation of this 
invention. 

[Drawing 10] It is the wave form chart of the excitation signal in the gestalt 7 of operation of this invention. 
[Drawing 1 1 ] It is the circuit diagram of the electrical signal generator in the gestalt 7 of operation of this invention. 
[Drawin g 12] It is the block diagram of the excitation equipment in the gestalt 7 of operation of this invention. 
[Drawin g 13] It is the sectional view showing the structure of the personal digital assistant equipment in the gestalt 8 
of operation of this invention. 

[ Drawi ng 14] It is the sectional view showing the structure of the electrodynamic type converter which is one of the 
conventional shakers. 
[Description of Notations] 
10, 1 0 A- lOG Shaker 

1 1 Vibrated Body 

12 York 

13 Magnet 

14 SenterPole 

15 Frame 

15a, 15b, ISdPath 
15c, 15y Supporting point 
15x, 31a Opening 
15A The 1st frame 
15B The 2nd frame 
15C The 3rd frame 

16 Voice Coil Bobbin 

17 Excitation Coil 

18 Diaphragm 

1 8a Dome section 

19 Edge 

20 Spring 

21, 24, 27 Load mass 

22 25 The 2nd diaphragm 
22a, 25a The 2nd edge 

23 26 Lever 

24 2nd Frame 
29 3rd Frame 

28 Tubing (Acoustic Resonance Tubing) 
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30 40 Electrical signal generator 

3 1 Acoustic Signal Generation Circuit 

41 Square Wave Signal Generating Circuit 

5 1 Low Pass Filter 

52 Signal Change-over Switch 
61 Box of Cellular Phone 

C, C 1 , C2 Vacant room 
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CiS*II2 4] ffl5}<31l-l4. 2 0-'2 3CDl^Tn 

[fs*ji 2 5 ] 15—1 9 oi^-rn*^ 1 m^n 

[000 1] 
[0 0 0 2 ] 

T'^o. gtti 0 1 . m^mm 102. ®)t^n-YJn 0 

3. ^^^>>'^•- 1 0 4. 1 0 5^^^ 

Ccti^SiJl 0 1 aT&ifJiS^nri^^c ^^^i-Yib^ 
l:^> 1 0 5 \tTm^]^i}mWt::i 0 3 CCcfc 0 lel^^ $ 

±^mmw<Dmw}Ui o i atcH«$n/ctfcis<b 
[0 0 0 3 ] c<o^^uufSL<Dmmmmmmc^^^x. 

JglJg:3^;H 0 3tC]gSi£CDmmfi-^AiEPftn$n^i. JSl 

jn 0 3 tmn^m 1 0 2 i orate maa;^?*^^* 

>!$?5i<-;U<!:3-^<h^^t^S5^[nlSSl 0 2ti. 

- 1 0 4 ^ifL-cmi^ I 0 1 cOTffiiJr^t&SffiCCSJ^^ 
CCD/c:«t)KMI51S8l 0 4igi*l 0 l7j)i^t{C 
mffli:^(DJ5f^ffltcj:0Si>Cc}is&-r^>o gf*l 0 icDJl 

ffl)(i^»i 0 1 SL^MLrcoynmmnmm^m^ci^ 

[0 0 04] 

5 i^j:«£*cD«)ilMtt]t^iirti. ftt^S*iJJiSb3^(7:>ms 



(4) 



[0 00 5 1 xsa^sssi 02omm^:K^<r^t. 

[0 0 0 6] :^mM\t. c cD<fc ^ uu^ommi^.f^M^ 
^tc flfia ^ -tf -5 <h oopa n > :7'-^ >r r > ;^ % 

[0 0 0 7] 

[0 0 0 8 ] X*RicDii^ii2 iStgc7)^0^T?6i. 30 
[0 0 0 9 ] C<D^'?tmmc^tx\t. jSlfSn-f JUtC^ 

tmimw^m^txh. '^-yx\r><o^mx'ijm^t^'^ 40 

[0010] X:*:SS<Oii^3i3iBt8cD^H^ti. <}>U< t 

h{&mm.Ru^'^^mL^xwmrhm\(Dtm^t. 

BuiB^i<0SiK)S^3?:f$r^-7U--Atc*fL/rlitt 
^ J^om 2 (DJitiiffi i . mriBH 1 (OWrnM t mi^m 2 (O 
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»3 luiB^ 1 (owMmmn u^^r ^ j: ^ cc u/c c i ^ 

[0011] X:*glcoif*]i4iesso^B^rw. is>}c^ 
3iBigtDj!in}^Cc4i3l^r. mriB=3>r^-^>f T>x{i. mr 
Um 1 cDti«r«it»iBSI2cDti«)S<b0yiB:7 u- Ait? 
? n/c^^r ^ ^ C i ^J|SSt<b -r 2» feCDT* So 

[0 0 12] c(DX^fmmc^}n\t. mm^-^Mc^ 
^^^x^&\.^iimmmm'^tifct^ . mi cots 

$n/c<t^. mriari>:/5^T>;^tCcfcOfrfBmi<c>!i 

[0013] X*BacDit^3I5iBSScD^B^t^. ^i^nc< i 
/M.r^fft-rstS«M^fli. mifBta«W^«^<o 1 

^^fflij t mnzm^m t (Drnticw^^-f 6 n/c =i > ^ r > ;^ 

immti)^-~W(>mW}L. mrfBaiin-r;ucc^^^'is» 

*3 fuia^ 1 ommmmm b^^r s ct ^ cc u c ^ ^ 

[0014] x:^m(onmm6i^n(DmMxu. tmm 
5Md.n<ommm(fCi6i^x. mriB=i>>'*5^r>^t^. mr 

[0015] x:^m<DMmminm<D^mx\it.. m^m 
sfBigtDflnj^cc^jc^-c. m^mmmms^mt. -^cc 

[0 0 16] c(OJ:^tmmcJ:ti^^. ®tir3^;uc^ 
CD <h t a m lil 3S i C n ^ « 0 T I i S -7 U - A CC S;^ tJ)^ 

m-^*5En»n$n/ci#. r3>:/^^T>xcc<t*3mico 
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[0017} x^motmmsu^ommt. 'pu< t 
\.^m 2 <D\mMt. mum i owm^tmWim2 <o\m 

[0018] :^:$:m<oimm9Mm(DmMvitt. tmm 

[0019] :^:^m(Dtmm i otEmomm-c^t. 

Lxmnm i (Dm^momwin^^iwi^^ it 

[0 0 2 0 ] C<DJ:'?rj:mf^(^<^nitt. JSlJl:3^jUC# 
ttrts i m 2 <D!i«!)« i tJ)^ =3 > 7* ^ ^ r > ^ L T— 

io(0^ii-cMjii5<h|fe^f*coM*itfe5^>5 
a^$n-So XII2©li«)«ti/h®!irJ;< , ^icDii 

[0 0 2 1] x:^m<Dim^ 1 1 nm<o^mt. < 

^h$t.^^2CDt^Iijffii. mn^m\<DmMmtmt^m2o:> 
^/rbr^fftO. ^fftm?^^mjiaig2cD}li&*Sw:^^^ 

[0 0 2 2] X*ilC0ft*ii 1 2 laiStCD^B^-Cti. ISjK 
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[0 0 2 3 ] yjmom-^m i siatscD^wcu. is^ 

10 So 

W)mtm2(Dmm^tm\^nntf)i-i^(^mw}-r^. c 
m2(DmW}mt^mmxj: <. mi <Dmmm(^cm^mrj: 

[00 2 5 ] X^monmrn l 4tatSCD^HjiJ^ < 

f9ge^io}iiib«tcjj<'t'>^/^urgx{^t:t6ti/cj®b 
loISSi. luismicDJiti^^^HJ-rs^^U'-ACcJtL-c 
/h^i^^2cDJiKi=Ki. fjia^icDtii&*gi9yia^2<D 

jiissiw^tc^tten. ffi^i^n/cMico^Si. 
30 mnEmi(0^mx^^i^fc^^mW}^X:bOxm^i$ 
it. ^^S-c^i'gp^^milSii^a;b^-t±S^2<D^mS 

^^<D^m.m^:^^Bm $ n/c i ^ . mriB^ i comm^ t 
mum2<ommmtf)^-i^('cmmv. mnmm::^ -< ^\^('C 

r > ;^ i: 0 t5iB^ i ofiift^^&^Jiijj um^r s J: ^ tc 

[0 0 2 6] CCDJ;^i^j:1«^tcJ:titi. mm^^Mc^ 

40 Sij«<!:m2 0!giijfei;i5n>-7*^-rT>:^^/M>r-tt 

j:0^1coilSbteCD^7t»5Sggj,-^^„ C<D^EEtJm2 

50 [0 02 7] x^mom^m i 5 latscDifeB^ti. if 3}<ji 
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1-14 tmcomm^ <b . ^i>Aj: < i tmxDi^mmmm 
[0 028] R^m(Dtmm 1 6tm<o^miit. ^n>^m 

[0 029] X^glCDfi^li 1 7 i£tStD^?g-C{3:. IS* 

[0 0 30] 1 8 fBt8a>#£B^rtJ. 

III 6iBtScDMlSgcc46a^r. mnmniM^^^^m: 

[0 03 1 ] x:^m(Dtmm i 9 lEiJtcD^Bjti. st^i 

[0 0 3 2] x^m(Dtmm2 o latgcD^qgrti, is^ 
^1, 2. 5. e; i<Dmw£^^c^\.^r. mjieasiri-r 

Miff -^^c J: 0 fgJft $ C i ^if^gft i T ^ 4>(D-CS> 

[0 0 3 3] X*:lgl<:Dit3K3I2 1 lEiSco^B^rtS. iS* 
^3. 4. 8- 1 4CDMII|tCi5lir. fJlSSiJ^:3^;l/ 
t*. HfjiB^2cDt^t(lt^c0^^1j^'iig^^^iJ^B^f^©^L^^^ 

ojjnJMfi-^cc ^ 0 f Bit) 5 n s c i ^m^t r^hcov^ 

[0 0 34] x^mom^mz 2iat£cD^0^-c^i. tm 
mi, 2, 5. 6. 1 <omM^ffC^\.^x^ miisajin-f 

[0 0 3 5] 3^*lfJCDiS^]l2 3 IBiSOffeB^rti. 
^3. 4. 1 4C0jja}M^CC:feCir. 

ti. m)iB^2(7>fliiScDjtj]ij§jg^;^^t?BFfSSBH-c!f 

? 1 5 n ^ jjnfsff ^tc J: 0 sgS) 5 n -5 c <L ^ijtm<b -r ^ 

[0 0 361 X^m(Dtmm2 4iE$£0}^^*S*^g-C 
ti. fi^^S 1-14. 20-23 Ol^rtif)^ 1 ^IBiScD 

[0 0 37 ] x^motmmz 5 iatgojs^is^s^gr 
m^m 15-19 (Oi^^rtif)^ 1 ^istKoM^s^si^ 

[ 0 0 3 8 ] C<DJ:^tj:mmcJ;:n{t. «JJil|cDMI^ 
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[0 039] 

(mmcomB 1 ) :^mm<omm<DmiB 1 (^0 1 > cc^ 
t:^-5.jjnssccoc^riai^#MLA^?:^e>si?^T"S. si 

So ccoJoJiSi 0 At^gtfcD-asr^'StS^Kjfti 1 

2. '7^^^^hl3. -fe>5f-.t<-;n 4. -^U-Al 

[0 040] 3-^1 2{tm\i^mTt; -J vmcmx^ 

3<i:-fe>^^-;n 4<h;&^fiML'rll^$nrc^s, c 
h 1 3 <i:-fe>^;i<-Jl/ 1 4 iti^StCfj: 
■ori^So •fe>3f JJI-JH 4CD^iiaJi3-i^ i 2CDI^ 

-<;U7Kh^>l 6CD5^mPtC{pI#t$n/cSlti=3^;H 7 
20 [0 04 1] mW)^ I 8 t^:/ i^l-JiiaJ^O^lRigt^tC, F^^gP' 

-So ti»I«l 8<D«^$P^ K-Agpi 8 aif^i. K 

-So 'tLx{:xi22 o<Dmmatnnmm2 ii)m\^nm 

c^So :gitMa2 1 ^fliKiiscDvxi-rsi. c^^a2 o 

otsS^^t^*a<hLri>So 

[0 04 2] nmwmz i ts^stsr^ o . y u-a i 

5 (T^^'f ^ j^yi^t w\m<Dri\ ^x^M(om^tmm ^ nx 

[0 04 3] co<fc ^ ccm^^ ti/cHjSfecDm^ 1 (omm 
^1 OAcosiifi^tcot^rijiB^-rs. jaiiri-Y^u 1 7cc^ 

40 H^;u;i^b'>i 6cc*g^$ny-cliit)tel 8^^±TCCt*;^ h 

mx$>^mmm s(DtmmcttmLx. mmux$:>^ 

^12. vy;^t^hl3. -fe>5?-^-;H 4 i"C«^ 

[0 0 4 4] r3>:7*^-rr >;^i>:csi5:*a2 0 
mM2 \(,C)(iLxu-j^:^y ^ ji^tuxi'^m-r^. a 

50 SS[^J:»3 4>m^i^-&{3:. t^iS® 1 8 <!::&^S«a2 US- 
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[0 04 5] ^mm\&^ifCtmLxwmrsm»m^(o 
x$>^{Xf3i2o^cj:^xm^mc»m^tih. com 

[0 04 6] '^x^c-:^^m(Dm^m^m i (^(02 ) cc:fo 

-So ^ccfc. 01 cc^-rsDJiisi 0 Arts, m^^^u^ 
\m^^ \ \^m^^^x^hi)\ :^mmBmv\t. m 20 

2 w:.^-r J: ^> 2 i ^^tStgiJi* i l cc^g^-r ^ 

^•r-s^sp^ts^icDjjoJmi 0 Ai[a]-r^>^c7)-c. 

[0047] CCDjJDJJg^ 1 0 BtCfcl^rti:? U- A 1 5 

(omm^cmzomiii b SLtm^-^htixi.^^. ccdjiss 

[0 04 8] CCD<i^:^j:«^CDfia}^f|l 0BtC^c5t:f^fi 
CDffe^CDSiimJ. 0 1 ^j^COfiQt^ 1 0 A (bl^m 

^I'BRtcjSSI^^n'S. X#^J^?^i5:<^:0 4>igc^jiie^cD^ 

iftf^T-S), c<D^')^cm^Mcx^x^mm^mvi-r^c 
[0049] im^mm 2 ) 'X(fC^mM<omMi(omm 

2tc4dC-t^MMIItcoCirS3^#ML^j:?J>^6>lfta^-r 40 
-5). ll3tilUfeO?g<li2CC4bH:t^JjDflSl OCCDIS^^ 

ii^Tafr3D^r*'6o >:c:te. :4^]tecDjff$-iicoflat]i^ i o c 
tctei^r. HSgpiura-^ i 2. vy;^-:; h 1 3. 

[0 0 50) mmmi s^mKDwm^^tr^ui^^ 

mS&(DWM('atm2(omMU2 2i)^m^ihinxi^^. ti 
iJtiffi2 213::7U-A 1 5tC>EtL'm2<Ox 7 1>2 2 aCC<i: 
*Qtlfij@mcffiHJ5n. Jlib® 1 8 7t?^{g;MI«?r}lttu/c so 
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<L#. ^^ccD^^irLxmrnmcm^r^m^^v 

^-So ?gMC{i}^tt<gl 8. 2 2<h7U-A15(DM 

tCctorffi^ti/c^P^^iH^ !iStitg2 2(c^^or3> 

[005 1 ] ■7U-A1 5<DJSgIJtCilKl 5bi)^IS}'ih 
HXl^h. C(Dil5§l 5 b^J^lfttSl BcDigatCcfcor 

[0052] co^^um^comm^ i o co:>mmcr> 

{.^X^^^-r^o i!ltl3^;l/l 7tcm^ff^^tt]^^<?:. 

mmsmwm^L. 7K-<;^r3>f;i/7Kt^>i etcts^s 
nfcm«}^ 1 8 3!>5±Tccb'x h n>r''^ 

r>X-C$>'5^^C<D^t3:JiMj«2 2tC^br, 

SStJ&^^^^iS^cfc >3 ^>®C^^CJ. i^Si^ 1 8 t^MC 
^/M>Xie^^n/cJgStiS2 2 t{t-'ittrj:'oXm^-^ 

[0 0 5 3 ] mm{t-^o^2S^:05cn<fcOiS< s ^^ii 
mA^i^om-^^t. mm^i B tmw}m2 2i,t. P->^^' 

n-So ccDi^JiitiSl 8cDx;^;^+•-^^^ltb^S2 2Cc 

t^mmmi s(^c.^^x^^'r^mmt$^wh<Dj:^(^c 

[0054] |gCc:^^]5feO?f$«lriS. 1 8 tmW} 

^2 2tf)^^c<D^n^:myX^^^n^<Dx. 

^2 2(on^f)^^-'^cmt>^o c<Dfc^. ^ifec7:>?f^)iii 
^cit^xtm^i %(o^m.kt^tim^\^>h<oxu<x^ 

[0 0 5 5] mmmm.^ ) ;^tc:^^a^cD^sfe(7:)ff$^. 

3 CC *J t:^ fiOli S CC o c ^ ria 4 ^ #15 L ^j: 6 0J T 
-So ^4tSI|]tfe<D?^^3CC*5t-t^fin}ll^l 0D<Dl8iS;& 

CC:fel^r. ilSSl5<bO-C3-^? 1 2. h 1 3 . 

-bV^^-^-^b 14. :? U-A 1 5^WL. oJttaii b 
T:}<-YX=i^>iV7t<e> 1 6. JS)lia>r;H7. HEb^l 

[0 0 5 61 ^nmom^^c^^^ himM i s k - a 
351 8acc. t3:*3i2 ocD— iSjJjsgstmenrc^^, 
r c <otii3 2 0 (o^mc\tx c 2 3 ^/M. T:&#wa 2 
Atm^nw^cm-^^ihtix^^^. :7u-ai scdx-:; 

t^CD-gP^^t.-^?. 1 5 c t!/^!:^ X iPt^^Jf^^^tir 

rc2 3tS^<Sl 5 cTfSf^^n, ^.#,1 5 ciJ^h 
\tf^ 2 0 <Dm^Ut.X(D^^^ r 1 <h X-^, 1 5 c 
2 4 cDHXI^gP^ -COS $^r2ib/c<btr. 
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r 2/r 1 ^^mtt-r^mmm^f&mvi^^. com 
[0 0 5 7 ] ccDJ: ^ rj:^fS,<ommm 1 0 Dcoamc-^ 
/cjgKiffi 1 8 TD^iTcc fx h >mmr r c 2 3 

r^t. (r2>/rl)' xm;:>^t^^a2 0(D:^?^ib-C 

[0 0 5 9 ] m^ft-^co^-Si5[;^)5cnci:Oi^< . 
r, o-^<:^y ^ j\^^x$> h^^t3i 2 0 ifC J: ^xmWil^(fC 

xmmm 1 0 Dt^^^f*i brs&{^-r 
[006 0 ] w(fC^mm(Dmmxi>t. n^nM2 a^x 
c2 3^irti^xktt^2o^ci^^^^h<ox\ ■%-mmm2 
A<Dnmm^^mt<D2mcm,imi^xJh^ < -r^c i 

ti)^X^h^ 

[00 6 1 ] {mmmmA') );K^:$^mn<omm<oBm 30 

^5(Jl|]5&<Dff$,^4(CfcC:f^Mllll 0 E<Dl«j§^ 
^-TBrM^r^^. U:^. *IISfeCDjFBfilcotra!lll 1 0 E 

tc4di>r. usascbL'-ca-^ 1 2. v^':^•;r^l3. 

■t:>^-;i<-;H 4. 1^ 1 OOr' A 1 5 A ^WU. oj 
iJbSI5<bUr^hV;^n vf;u;i<t'> 1 6. a}Ji3>f;l/l 7. 

fisft^i %^^Lx\.^^ct\^mm<oBm\ tm-x^ 

[00 6 2 ] :*:||Jfe(Dff5^(D»n}lfl 1 0 ECCCJ^3C0^ 
JSCDm2 ilHJS^Ur. flttSl 8(D=fe^®CD^m^^ 40 
51-Si5<hiiil$'tf ^/c<s6. :7 U-A 1 5 ACDjSM^CiiSg 1 

y U-A 1 b A(D±MUcm2<Dy U-A 1 5 Btm^^^ 
htlX{.>h. >' U-A 1 5 BCD±^j*iSPtiR®«(7)^in 
gP 1 5 X tmj& $ C CDSP^^'CCH 2 (^MgijS2 bt^x. 

LTJMIIjSI 8 <h-7 U-A 1 bBtWmM2 5CCcfc*9H 

[0 0 6 3 ] COcfc^tCtgSt^nfcflPflfll 0E(7)«)f^ 
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1 7w:^^{t-^^flD^-s<b. "mmmM^m^i^. ^-r 

Xr2>fjil/^Ktr> 1 6tc$S'^$n/c^Sii^l 87&i±TtCb:* 
Xh>aa6t--5>« am (S 1/S2) ^l J;*3;^^< 

r^ciccj;o. ^^^tJ:mm^m^&'r^cti)^x^ 

fili^Kj«2 5CDMSmC0Sfffii^J^t&« 1 8;&^6S/c 
[0 0 64] n>:/^^T>X<tJ:c^^C<D^m(J. 

wm^2b\t^mc(D^^-fti.xmhw,\ st^ 

[00 6 5] m^^^(Dmm^i)^ct\j^^m< . 
sift^^ois^ti. wmMiBtwmim2bt\t. n- 

j^7.y ^ )\^^x^^^m.C(0^%(^^ -t^r^^M^c^gt 
an-So cooii^. JiSiffil 8t*:^#<liS&L. cn<i; 

mi^fx^o co:>t^mmmioEu^wt\^xmi% 
/M/r*£^$ti-s/c6?>. tiiij^i d^^ci^i^xmmmc 

(S1/S2)' xm cr>aS?:>sjD^^. CCD/cas{)|ISS 

mm 1 cT^untiii i o a i tb^r . m^m. \ s co^s^ 
[006 6 ] w(*c:^'mmmmx{-x. mmm2 5 itgiA 

^^1 8 itCBlf^CDMm^^>/c-ti'^C<!:tC<fcO. WM^ 

2^(Dmm^fh^<th<LLi)^x^. mWim±W(omM 
^n'^^<rhcti)^x^^. X. mm<Dj[m3<Dmmm 
lODiM^'cco. u^mrji^j&mx^^xc^mi^^j:^' 

[0 0 6 7 ] (iijfe(D?i$.^,5 ) 'AifC:^mM(Dmmmm 

^6ti|liS<Dm^5CCfct:t^flDJJg^l 0 FOmm^ 

mr&immx$>:^>. tj:^. :$mm<Dmmcommmi OF 
cc*5c=>-c. mm^itLXB-p 1 2. ^4^:^^ h 1 3. 

■fe>^r-;i<-;H 4. II1<D:7 U-A 1 5 A^Wb. oJ 

Jiab^i 8^Wuro>6c<h&s^]!ffecDm^i <h[5i— -c^ 
[0 0 6 8] :^mM(Dmm<Di)mm 1 0 f tcta:^ bq^ 

m<DmmAtmiBcLX. :7U-ai SAcoiSEtcilSS 

1 5 d7;>i^C:f^n. •7U-A1 5 A<D±a5CC^2(D>'U 
-A 1 5 B:<|5m{^C:f ^nro^^, •^0"C:7U — A15B 

<o±**ifii{3:RfSt^cDP^ngpi 5 x7t)i^^^$n. cosp 
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-A 1 5 B(D±^(0-mci-^ vs-v V^mo-^^. I 5 y 

m^^^^. c(D5:,«s 1 5 y?£:*.c^ccrc 2 ^tmnu 

[0 0 7 0 ] COcfc^CC^JS^n/cJjDSi^l OFOKlfP 

^^tlfctiib^l 8:?&5±T^Cf;7, |,>^^^^^ -CC2 

-Y-^CDaS^WasS-CCDg^^r 1 <!: ^t.'iS 1 5y;&^6M 
?5@M2 7<Dg5(«a5^-CCD:^?^ r 2 iU/c<b#. r2 
/^r l^^mit-^^SlfS^C?^^^^^^^^^^)^ ^Lr 20 
m^5MS2 7coma^in<!:r^i. (r2/^rl)'x 
m?:)^'Jifl)S2 5 CD:^^wi orf^ffi^^o 
[0 07 1] MCCJSi6S2 5 i^m-t^Wm^ 1 8 CDffiS 

Btc^g-^^nr—- (*icfJiiiiT5, ccDJt-^ts. fin 
tin 1 0 F ti:St^il *3 Mils i L -CSftf^ U . MfJiSftf* 1 

[0 0 7 2 ] ^^fi-^coii]iss:7i>icncfcoiis<. 

m%th. X. tifiits 1 8 tmm2 ^t.\%^^z<D^ 
8cD±s±mc»Dto5fci?).. \mm \ ^<jmmi^^^n 

[0 0 7 3] '^^ammDm^<Dimm i o Frt*. © 
?5^a2 7 c 2 6 ^fflc^rjs^r ^«s*swj^cc^fi£^ 
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»W^cC^^^<b(D2o;S:f(Jfflbrc>-S„ CCD;rcit>JSS5ffi 

[0 07 4] (ntscDjfjsie ) '^x^%mmw^oMm. 

6 *5Ct ^ tO!iS«: ^ I IE 7 ^ L eitts^r 
5)o ^7«|feteCDJB*g6tCfct-^5»nli^l 0G<D^3S^ 

tcfct»r. @^SPiLr3-<5' 1 2. vy^^-;; h i 3. 

■t2>^-^-;H4. mi U-A 1 5 A^WO, oj 

HKfSl S^WL-CC^^Citi^StecDJF^Sl C* 

[007 5 ] MCC*||«fetD?F$.®C0Mm 1 0 Q^C\m 6 
CDllSS©?f^^5 il^liCC, m 1 CD:7 u-a 1 5 ACDJ^M 
tCiiSSl 5 d^iiat^f e>tl. :7U-A1 5A<3[)±0P^I|2 

(Dr? ix-A 1 5 BimM^'^hkvx:\.^h. ^oxy u-a 

1 bB(o±mmwiiK<D^n^^i bxmm^ri. cay 
[0 0 7 B] cti^x<omm(Dmmit^tj:*). miov 

U"A 1 5 ACDTW^fiCmSCOy U-A 1 5 C^WLfi^i 
CO:? U-A 1 5Cti3-^ 1 2C!:)^Jia5<b:7 

m2<D^mc2^jfm-r^m^^-r^. ^i^xyu 

-A 1 bC(0^m^^(^^m^m'S2 8 (OT, mccifi 

[0 0 7 7 ] c<Dj:'?(^mf&^nfcmmm\ ogokji^ 

^^tl/ctiSftSl 8>:?i±TCCf>^ hvaibf^o ^SCD 

mm4tmm(^cLx. mmmi s tmwM2b[t. mm 

f^-r C ©^g^^J:b;&^fl«iS 2 5 coMStC^^? tl 

\ (onmttj::ho mmc\<D^mmmm2 
m^m^(Dm'<&m^^^mrm^^ ^m^m-^^t. mm 
mmsi oG{tic^m*)mfmtbxm'^u. mmmi^ 
h-^i^m^^t. mmm i s titiiiiffi2 5 i^^w^^gt 

[0 0 7 8 ] MK:*||]ffeor>Ji5.1§TiJ. flSft^ 1 8 
d^Sgr^^C 2 <!:lf2 8-Cl«lS5n^^§?^tili^tC^ 

f)^ti^. cofc^mm^i oG^^^i^tLxm"^^-^ 
[0 0 7 9 ] (mmmmi ) ;iR^c*^B^(D^stgoji$,^ 



(10) 

17 

3 0 vm^r ^ mmm^f)mmm i o ircxti ^ n 
[0 0 80] mmm i o (OKmpssasr^^-r ^j^:^ 
<Dm'&WL^m(o'^^mi>i^^<imm^i i^mmr lo 

-^^^iniiisi o^A^7r^c<hccj:o. ftnJisi ocds 

mi otc^fct^^ciEKigft^^fflc^ mmm<D^i&m 

i^mmr^ct^i~c^^. u^. m3\coyomt. mm. 
mm. ~'o<Dmm^<D~mm^mT-t^t:x<Dmmm 
j:c^ m^ntmmMmmmcm\ i-z^owc^f^. 
on* 

[0 08 21^11 (3:mmft-^^^^g4 0 (Oi&<Dm^ 

^-rmmx^^. :$:^cc4diir4 imiff^ism-^^^ 

':;5^>^IilSg«:A:^$ti^o 4 3. 4 4tJ;^'f 

ffi h^>i^;^^4 2<D>'^VTX^^g^J^, 4 5 (i>'^' 

--0^,^, c commit ^^^^^ 4 oti^ff^-^^^iHiss 

. 4 1 <:fc 0 mmm-^:^^ V'y>iy:^^4 2(,CXti^tl^ 
<b. HEVin (V) r h^>t^X^r4 2(iONt^«Scc;^C 40 

0. ai:^atctiH:i:^liEVout ;:^^ffe*-r^o ^XCcA:^i6 
?B7&50 (V) iJ^C^t. h^>i^;^4r42tiOF F«fi| 
<b>:cO. ai*?S?f$4>0 (V) <i:Ad:€»o ^ii^-?xmm{M^ 

jiiii o^flp^nta:. mmmm^^mi^mBrn'mLfot- 
^LtamtfC. mm^io(omm,\Bi^^X'^^-r^s.t} 
^mi^trj:'^. "tLx c(om'A^xMi>:K^ <imnm 

miM^(Dm^tmmx'^^i)K m^mim ^<o^^wm so 



mm^l 0-9367 2 
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mmo^^o^^yf-'j-^mmtLXi.^^fc^. ^-^yf- 

»j -milOO N -OFF -CMg^colEttfi-^Tl^^g^CCflF 

[0 0 8 3 ] j^. ^:||Jfi<DJBS§Ttih^>-:^;^^4 2-^ 

(Dm^i> h^>S>X4?4 2«ON-OFFS6ff^OT, 
S6f$'igC7)Ul:^m^^^^3 if-S C tf)^X^ 

[00 8 4] mmm 1 0 ^^twmmi^xtmt^^m^^ 
cti)^mt{^i.K mi 2{tc(Dtcib<o^m^^'t'L<o 

(LPF) . b2:^m^^ik:^'< y^X^ 

^^fi-^^^x ^ ^ 5 2 A;^{i-^tciistti t-c^fet?^ 

IfpiJtcSi^^n^o ^ )i^^b i^tmBr&m^ 

:f)^^t^mmmm^^i7y h-t^tox^^. mmmi 0 

n^mi'C ti. ft-^wj^x >r ^ 5 2 ->x^mm 

-^4^0383 1 cDtti;^7t>^ii:SMli5-l occg,^$n. P 

m&<ommm^ i5o-'2oohz wF^^m^ ui^o 
[ 0 0 8 5 ] :^mm<Dmmx\mmm<Dmmn^m 
tbxm^^m'^^t. jE^m^^mnmrnx^-yfc 
mm<D^mmm^^^i^h(Dx^niit. m^i^mm 

mxhJ:i.^. 

[0 0 8 6 ] (m^mms) '^x(^c:^mM(omm(oBm 
8 i-f ^ mmm^^mt»cr>i, ^xmi 3^mmLtj:i)^h 
-^mr^. mi 3ictm^^mm:<DmM^^srmmmx 
hh. m^^-^^mt^m^mm^r^t. s<*6 i. m 

:^cc<. i<omm^c^^mmm^cia7L^h<oL'r 

C(0fc^m.W3 1 CD— gptC||JS<D?fJ?J 1 ^ 7 (DMjg 

ii 1 0 ^mm^^. :^m^<Dmm(omm^ i o itmrnu 
tcj:'?i,cmmt=^^mtf^n'?ii<Dx$>^. ^f*6uc 

i^PSPe 1 a^^t:f. CCDPingiSe l a;&^61l0^^1 0 
[0 0 8 7 ] fia^l 0Cc^^Jlig|tiJ:*9 4)<SCii^ig3a 
5^/M^rgi*6 itce^$n-5. ^ijffi^*^c<D^s 
mite KDim^M^xmo ^ t tf)^x^ 



(11) 
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[0 08 8} fi^^SCD^^miS-Ctj:, mW^t^'^Wtkt 
tifcmM^(fCAt}'r^mnm^(>cr>i^Xj^^Xi.^rj:<.^ 

i)^.ms, 9. 10. 11. I zx^^fcm^m'^^^ 
mT^'hcoxrj:<^ mmt^on^^'^^t-r^m^cD 
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[0090] 

nti. mi<DmW}mca:yy'^^r>y^^^i^xnMn 



0. mm:::i4Mc^^'r^mm^:^^mM\simu(rc^^ 

immcommt^tLx^y^^mm^ti^. "S^mi^^ 
cfc 0 m^mmm<Dm^^^Bm^Mcm^. m 1 <ommm 

2<Dmmm^-i*f^mmr^. c(om^mm^tLx 30 

[0 09 1] Xfi^t3:Mi^<!:Xb--;^<b0 2o(D:i^ 

t^^. %'^s'n^M(owp^c^^im^^itiim^x^ c 

mi] ^^m<Dmm(Dmi^\ (^o 1 > t^c^t^-fhmm 
^(Dmm^^^rmmmx^ 

[112] *^B^CD^]5feCDJl$^ 1 (-ecD2) CC^dC-t^ttim 

mrmm^xh^. 
frsr^mmx^^. 

[^5 ] *ffeB^CD|ISScDm^4 tC:feC:f>E,tt]}l^c7>«i^;$: 50 



Tjsrmmmxh^. 

[as] *:^a^(D*JScDJK!lg7tctel:f5JjntiSg^^T 
[13 9 ] *:^fl>^0|lifecD?g,^7 tC^dt:t-5>JraJim-^CDjSzg 
[010] :$:^H^cO||]ffi<Z>ff$J2g7^fcC:r^flolifi-^<D?g 

[011] :^^m(D'mm.m^ml^M^'ihmmm^^^ 
mm.<o^^mx;sb^. 

[012] *^B^CD^]!iScD?fJ^7tc4aC-t-£>lJDJS^S(D:/ 

[013] ^^m<ommmms ^c^^i^mw^%^m. 
(on^^^-tmmmxh^. 

[014] fi^cDMM^cD 1 or-^ sliim^^g^^<D« 

[^^-^CDl^fcHJ] 

10, 1 0 A-l OG MIS 

1 1 

12 3-^ 
1 3 -^^^ v h 

14 •feVi'-^K-^U 

1 5 V U-A 

15a. 15b. 1 5 d jlSS 
15c. 1 5 y ^t,-;?. 
1 5 X. 3 1a P^PgP 
1 5 A ^ lO:? U-A 
1 5 B ^2(D>' U-A 
1 5 C ^3(357 U-A 

16 ;^^^;^n>r;^/^'t^> 
* 1 7 JSiilri>f ;u 

1 8 JglftS 
1 8 a K-A§P 

1 9 X >> 

2 0 \tf^ 

2 1. 2 4. 2 7 MS 
2 2.2 5 m2(Om'SM 
2 2 a , 2 5 a ^ 2 <Dx 
2 3.2 6 rc 
24 II2<D:7U-A 
29 II3C7):7U-A 

2 8 (^^SP*q|«) 

3 0.4 0 mmM^mLmM, 
3 1 ^mt^^im^i 

4 1 *§?B&<t-^S^[pI?§ 

5 1 U'-j-^T.y ^ 

5 2 m^^ik:^'< v9- 
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6 1 m^ms^omi^ 



I] 




(12) 

* * c. c 1 . C2 

ms] 

30» 



•^^W- 1 0 - 9 3 6 7 2 
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1 1 ^mm^ 

1 8 mmm 



1 7 • 

2 1 - 



1 0 
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[m9] 



II 1 ] 



4 0 : «a#^^£^e 



/ 




4 1 



4 3^3 



SJ^m^ 4 4^ 



_,4 5 10 



^4 2 






[^13] 



6 1 a 



6 1 



/ 
/ 
/ 
/ 




/ 
/ 
/ 
/ 



(14) 



1 0 -9 3 6 7 2 





(15) 



^MiW- 1 0 -93672 



1 OG 




